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A veling & Porter, Ltd., 


Rochester, Kerr, 
aud 72, Casyoy Sraeret, Loxpor. 

ROAD LOCOMOTIVES. 
STBAM CULTIVATING MACHINERY. 
STEAM WAGONS, TRACTORS. 

CHMEET- MAKING MACHINERY. sane 


A. G. ; Mord, [,*% 
CULVER STREET WORKS, COLCHESTER. 


Ow ApMInaLTy amp Wan Orrice Lasts. 
BNGINES patos Boats, Yachts, Launches. 
BOILER FEED PUMPS. 


See Advertisement, page wake last week. 
PATENT Waraascay ge 
AUTOMA' ¢ FEED } REGULATORS 

And Auxillary sata as sg ics to the 


2179 


$s 


Jarbour; Customs and Police | xiotors 
LAUNCHES. 
JOEN ge eee WHITE.& OOMPANY, — 
hipbuilders.and Engineers, 
OOWEs, Lw, 


wW0e’S HyaroPaeematico ASH Ejector, 
rer of labour, Nofioise, Nodust. No 
dirt. ae 20° ft. clear of Sottek AEP: 
‘a 3 rn ob Diiliter Bldgs. Billiter St, 
tects am er 

London, 3.0. B.C. Od 4835 


Petter Qi i alae Foe 


PRTTEES LaMED, | Enginéers, Yeovil. 
vt. every alternate week. 


(mig & Donald, Ltd., Machine 


MAKAHRS, Jonnetone, near Glasgow. 








arrow & Co., Ltd, 


aliinoe AND BNGINBERS, 


former’ Loxpon). 
coe ee eg hy 
PADDLE OR SCREW STEAM 


| Exceptional Shallow Draught 


SSELS PROPRLILED BY TRAM oa 
‘bines or ae 


Internal Oo1 Oombustion Engines. 


(Yampbells. & Her, } 4. 


SPECIALISTS IN 

Drilling & Boring Machinery 

”. for Bngine Works and Boiler Shops. 
DOLPHIN FOUNDRY, LEEDS.‘ 4547 


°¥ achts, Launches or Barges 


= éomplete with Steam, Oi! or Petrol 
Od 3651 


eup’ 
vORFEa 3 & CO, Lrp., Broap Srarer, PortTsMouTE. 


atk Locomotives 
Specification — Workmanship equal to 


e Locomotives 
R. & W. HAWTHORN. LESLIE & 00., Lip., 
EByoursnrs, NeWcoasr.e-on-TYrve. 











M BULAR AND 
({ochran CDSS TURE TLPES. 
Boer 
See Sot a Pct 4. 5734 


"| (anes.—Steam_ and Electric. 


STEAM NAVVIES, GRAB CRANES, 
SHIPS DECK K MACHINESY. 


J ohn H. Wilson & Co, Ltd. 


Dock Roan, BrerkENHEAD. 
London Office :—15, Victoria Street, S.W. 


5554 














For clegs of Machine Tools see our Lilustrated 
Advertisement every alternate week, 1358 
- 3 
rop” tam P! 1 he gs 
mie ENGINEERING & “FORGE 90. 
& W. MacLellan, Limited, 
CLUTHA WORKS, GLASGOW. 
RAILWAY CARRIAGES AND WAGONS 
OF EVERY DescRIPTion. ~ 
Chief Offices+ 199, ‘Trongate, Guaseow. Od 8547 
itegistered Office: 1084, Cannon St., London, B.C, 
3 for @HfeBULLOERS & TLNEMAI Bi 
OLS for 
\VIS& PRIMROSE, Laure, aapen 


FOR 
WELLINGTON Street, Giascow. 
3 MANUFACTURERS OF 
RAILWAY FRONWORK, BRIDGES, ROOFING, dc. 
Steam Hammers (with a 
Bae. Patent: Ee (io 
‘Tammers, Presses, 








Furnaces, 
peer gege <~ 

jem Dorling & Co., Ltd., 
: pa 25. SOR Rik, 


WINDING Ma ind RATING. Ai Gault COMP ceux 


i aeeestee Steam,| - 





HYDRAULIC and HAND, 
and 


er 5 sizes. 
GEORGE RUSSELL & CO., Lrp.,- 
Motherwell, Glasgow. 5697 


610-} * 





ithe Glasgow Railway 


Londen Oce—1i, Veta Bret, 8. 


ee tale on * 


he Norman Thompson 
bght Co., Ltd. tern. 1909.) 
Conrractrors To Tae ADMIRALTY. 
in Design ant omsteuction ef Alecrsft. 
“THE FIRM WHO GAVE THB FLYING BOAT 
TO THE NAVY.” 


ALL earteee BUILT. 
5399 

Sauescsanishenta. 4 Boenon, Bueuaxn. 
Tetegraph—"' Soaring, Bognor.” Telepbove—44 Bognor 


# (frtively js 


"MACHINE BELTING 


FOR 
Pririzg 


(lonveying 


. Filevating 


nn 





Sore MANyractURses 
qT,e*'* & F['y lor, Ltd., 


os Rebber 3 


FEBRUARY 9%, 1917. 
Limited, 


Sore a I M, MANCHESTER, 
FRED 

OONDEN Finis, YAPORATORS, (oe 
coe ans Gas ES LT 
SYPHONIA TRAPS. REDUCING VALVES 


ce Pe et HPAL STEAM 
SOFTENING and FULTERING, 8738 


I[rabes, Tron and Steel. 
tetra Lewis & Sons, sess 
Ma Cannon St 0. Wolverhampton. 


TRON AND iGings, 
= mepirnes and Li | Pre 


GLASGOW. 
BROAD stkunr “OHA Msn, BIRMINGHAM ; 
and LONDON OFFICE 


INCHESTER Hovex, OLp Broap Staeer, B. 
LONDON teh a! Urn te Tames Sr. ai 
Liv USE—63, Panavise 

MRSTHE WAR WARHNOUSH 84, Sensation: 
CARDIFP WAREHOUSS-toe Bor Bure 87. 
BIRMINGHAM WARBHOOUSHS— Nite Sracer, 
Sueercorr Srrist, and 10, CoLesHi.t STREE?. 

___ See Advertisement page 26. 5707 


MANU FAOTURERS, 





Conveyer Belts 


GUTTA PRBRCHA & RUBBER, LIMITED, 
Toronto Canada. $211 
Tun Giaseow Rouine Srock aNp PLaN?-Woras. 


urst, Nelson, & Co., Ltd. 


Builders of RAELW AY OARRIAGES, WAGONS, 
ELECTRIC CARS and EVERY OTHER DESCRIPTION oF 
RAILWAY: axpd. TRAMWAY 








3382 
R. THe Radford Son# Squire, 


ENGINEERING, Tnow an STEEL Works. 


Metadiisheay — Valuers, reyes so 
Co LYING yp pags mer thoge me 
AxD PATEYT AGE urs. (Senior Parton, K. Hu 

ro awal em. OC pm gery om 
Inet. anckibacte, Mowe ine 
at Plier Ghnyars aig of Patent as 
Telegrams : “ Radford, Sheffield.” Telephone = eg 


epurators 


xnaver” STRAM 
URBINES COM- 


5 


STEA DRYBRS, 
PACKINGS. 


MBTALLIO 
Prince & Co.; 
SHEFFIELD, 


Qeveral pre ee | 


SALB from 100 KW. to 
A.C., twaal voltages, 


200 KW. goalie ES SBT, enclosed High 
Speed Engine, two phase, 5¢ periods, 2,200 volts. 
HP. MOTOR, throes phase; 300 +-p.m 


5191 





KW., D.C. ana 


JENHINGS, 





eS es 








5486 
Tron end Steel 


sh ‘Tube Co., Lid., 








> ‘Phree'Stees, Delivery from Stock. x 
phe i uder ee AA 


‘ _j ohn Bellamy, JT imted, : 





New Chicago Ral 


arrow Patent 


Waertabe Be me, | 


+ 


Mesens, YARROW & UNDERTAK® the 
PRESSING and MACHINING 0 of the various 

of Yarrow Boilers, such as the Steam 
Pockets, and Su for British and 
Firms not ha the n 

YARROW & CO., Lrp., Scorstouw, Guaseow. 





MIGDLWALL, LONDON, B, 
mRaL ConsTrvucrional Brew eees, » 1916 
Boiless, 5, Tanks & Mooring =o meee 
STILL, Parndt, Tayxs, Arm. Reo 3 
wys, Riverrep Sram and 
Hoppers, Spxcian Worx, bee ac hnas: 40 
ALL KINDS. ‘ 


KAILWAY CARRIAGHS, BLHOTRIO 


a ws Nelson & (10. Ti 


Tar Giaseow RoL.ine he web aNp PLANT Da peed . 


Pipa, 


— MOTMERWELL. 


18 te Wrightson. & Ce: 
LIMLTBD. 


—_—— 


See Advertisement page 2, Jan, 19, 


rpirade, Now and After the 


War.—ADVERTISER can PLACE 


ORDERS for — now and after 
war. Good or firm with 

or i oe , Ghee ak : 
Ewen 


» - i, 
a SS 
$ ae -—< M - § 
rot rs , 
“ aA be 
1h 7 ae 
"Z ca) An = y 


gines, § , Suction ion Plants, 
M1. Le Soran 7 
Moctine hae ools “in ‘Stock -— 


Ver'al DRILLS, to admin 18 4 _ 
band 3in, diameter, Bolt Screws saci. 


a ee rat 1 




















10} in. contre Syerial Shatting 1.1 TAtuE econ 
J oun # 00. Leo 4a © 
_ Chamber Tron Works, Hollinwood, Ma mchéster, 
ailwa y 
GQ witches and 
rossings. Ka 
tT. 80 a4 A y 
| SONG, LIMITED, 
is WARDED. 
[uckham's Patent 
| Pane ge Hydrealic Crenes, 
"Bea Ilus, Advt, last week, page 17. 





Wilkinson & Sons | 


Sets for|— 


Conttifagale. s 


Pp Lara 
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or Perticalate of Course of 
to THR WROTME iket Pa UNGER HMLING 
RBAV.” 23, Old Onk Road, Acton Park, Lond mh 
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> TENDERS. 
1 
TO MAKERS AND DSERS OF LOCOMOTIVES, 
The MINISTRY OF MUNITIONS are prepared 
to receive 


ffers for New or Good 


pene ee LOCO- 
The following Me wad Be cat ao 
e must accom: 
offer, which must be addressed to OBE 
BAINES, Deputy Objet Engineer, M. Office 
Worka, King Oharhs a. Whitehall, tendon 
B.W.: maker's name; 
om last overhauled ; 





size 
when built t; when and by. 
wn. M, “Oftee of Works, &e:, 
_ 11th Jaguar , nT. _ “F973 
T) MAKERS AND USHRS OF birt 
LOCOMOT OTIVE ORANSS 


The MINISTRY ov f MUNITIONS are prepared 


“»ffers “of f Good Second- 


hand STBAM TRAVBLLING 
RAN BS of vardous sizes. 


London, 8.W.— |‘. 
winter 3 Soré ee eee 
a 


cote foe 
ei he Ot ot Wena 


1tth Seca 


PRELIM N 
THR PUBLIC TROSTHR willl shortly 


ffer for e = Private |; 

TENDER, 119,000 SHARES of 25 each, 

tly paid. if SIRMENS BROTHBRS and OOM- 
PANY (Limited 

Foll particulars and forme of tender are now In 

+ tg preparation, ond will he issued atan early | 5. 


Intending tenderers who ere desirous of oe 

Gahbabag for porebuben 0 ae ea, ead thay meant 
n 9 80, ey mus 

be £5 te furnieh full lafermation to + the 

Pub on to do so. Gs 


MATTRE | 
THR RNEMY AMENDMENT ACT, 1916. 
The PUBIAC TRUSTHE favites 


[\enders for the Purchase of 


the Whole or any part of 3,579 A” ee 
of 810 each, fully paid, and 1,200 ‘'B” Shares of 
#10 each, full , pal, tn the TUDOR ACCUMU- 
LATOR GOM Y¥, LAMITHD, vested in him as 
Custodian by an 2 Orier of the Board of Trade, dated 
the 2nd October, 1916, 
The tssued capital of e Company consists of 
3,800 “A” Shares of £10 cash, _ y paid, and 1,200 
“B” Shares of 210 each, full 
The purchasers 
jeote, will be requ 
as to nationality and freedom from 
ona form to be obtained from the Offices of the 
aren Me gee th Mt of th tions, 
report upon the result of the past opera’ 
ami the present position ef the Co: ny, has been 
made to the blic Trustee essra. Kwox 
Oxoprrer & Company, Accountants, of 
penoer Pao, Lge Ty B.C., and this mg 
together ‘wi h copies Comp ‘s Accounts 
oan be ins ted either at the Offices of the Public 
ergy ingsway, W.O0., or at those of Messrs. 
Krox, Gropprr & Ucar any 
Tenders sewed be gelivered, sealed, to the Public 
Trustee, Kings we! on or r belora Monday, the 
26th February, wit (instead ot , oe 
previously gg nr at Twelve Mont, marked on 


the envelo der, Tudor 
The Pu Trenton’ does not bind himself to 

accept any Tender, eo -- ob ta to eee ai 

rights S een reese 
St Tender exn be othained tron the PUBLIC 
TRUSTEE. or from Messrs. oven CROPPER axp 
OOMPANY, Spencer House, South Place, B.C 
APPOINTMENTS OPEN. 


IRON: FOUNDRY -MANAGER, 


Devid . Brown & Sons (atta) | 
wood, Handetela REQUIRE the the SURVICRS of 
Foundry 3 A pe Sp chins |aeeeriones 


ee 
approximately ~~” t~9 es sepertthon: | Fs 
a in there eae nna exper ating fall | 
of th thet enn ulti, 
orks 


wo 
See 
Fone of tareen berese 
enous Mit ee ate 
ANTED at ' 











a agi 


OF THE TRADING WITH |S 


tion | of testimonials, stating nae, | if mar 


| person 


Wanted for 





_ Ener 





anted, Assistant Works 

orks employing about 150 

meee | slang nat ling Bock ori works. “Aapplicanta 

must be ig Ay - peor 
tions and Padiersecakeet, McLACHLAN aud CO 

LimirEp, Darlington. G 148 


COLCHESTER JUNIOR TE TECHNICAL SCHOOB. 


Wes ¥ Teacher of Engi. 


op rt tan ible for eg 
machine work 


pe mo oe — ‘pril 20th. 
— 
lations tating we ee ae teaching ex- 


> pertencs, together hree testimonials, 
not later than 





<— Cc. HO. AED, 
ood Teed: gee 
DB 
chester. G 129 


[ihe Management of a Lar, 
bara usually _—_ 
Steam re 


‘ed on ‘highclass "Gan 2 Work, 
ICES of a first-class Tool 





Pos offers 
weuld be paid te 
should give full details 
uired, and 
or 


Nora soe OG 


eee 


MENT BXC! 





st| Capable | ion a Biness ee 


executive abilities, R D to visit South 

America in connection > a Miisoed and River 
Transport Oom “4 a have experience of 
similar gp me know a and Syenies 


ing t, partl 
Donton’ den and Saaeae. ‘n South ete Laelia, 9 Tiga iter 
remuneration to keman possess) me e 
qualligeslons.—doviven: givin ex ed 28 
vious experience, aney. — a “ 
“CONDOR,” care of J. W. Vickers , Lea. 
5, Nicholas Lane, B.C. ©. } 


anted, Traveller, ¢ “since on 


Hngineoring io. | gg Poe = — “> 

WIRE an seh for mL sess ~ 

covered. to SAUN ast Gosia tar 
Terrace, Bedminster, Beéetoi. 


reman Engineer Wanted 
for on production of 
6in. — Shell Heads Liter fepetiien wrk 3 


Government 
‘nearest BMPLOYMENG 
‘a. A 2068. _ Gu 





ned Ra YGH, quoti oo 


anted, fist, class Blast 
FURNACB BNGINBBR (British). On 
conversant with = pass y to : ee a gers 
Gace, and salary expected to @ 83, 0 7 thot. 

NEEAIN 
[egieez Wanted for Abroad. 
nowl of refrigeration ae Ammonia 


A No one —— 
ESosuens work need apply. 





on 

with copies 
ae or single, 
and details ~ ex ence 121, T.B. 
Browne's sing Ostoes, 198; Fm Victoria 
Street, E.C. Gils 


anted, an Experienced 
ENGINEERING ASSISTANT, capable of 
taking ar gs the su sion of the 
Ea, the staf ¢ employed in the preparation 
of Parliamentary plans and. other n 
work fora Same scheme of watér supply in Treland. 
Application, ata’ a: experience, qualifi- 
cations, salary ee aud date when epplicant 
could comm uties, with copies of 
three testimon “fo te hareunted to G 131, Offices 
of Egger! awe not later than 21st February, 1917. 
No ag Ro before Ist March will mean that the 
post pas Gate filled. G31 


unior Inspecting Engineer, | 
engineers in tne Mond TED b teegetene iy 








30 BECHA RANGE. quoting A 29 


tic | WV" 





anted, - by Gonidcatca 


Undertaking, ame DRAUGHTS- 


ae and pipework a 1 
rrangemetits.— A 9 
foi details of experience, age by 1D 


letter, gi 

married or 5 

medical cl; 
POWEI. CcOo., Wel 


anted, Draughtamen, 2 ac- 


‘eustomed to hea 





BMPLO 
Pneuteainn this Journal and G 


anted, Draughtsmen for 

Tarbine details and nee at Gon- 

trolled Works. Salary’ accordi to experience. 
No one on Government work L be 

Apply, nearest BMPLOYMEN?T "Exc 
tioning this Journal and G 121. 


will be: e' 
BXUHAN 





‘ed. — 
GE, 





sti | WV anted, Capable Draughts- 


MAN, accustomed to switch des 
Knowledge. Apply, stating age, on mecha: 
now pply, stating age, Bm yn and 
BxObS wired, to your nearest BMPLOYMENT 
A ig sanilontog this Pa and — No. 
No person on Government work = be 
pam 
Required, the Services of uk 
illead eee Am Pa accustomed to 
—— Blast. Furnaces or S ks constructional 
Good salary offered to suitable men. 
Ap icants should siate age, experience, ealary 
required, and whenat liberty. No Bat Bie ates a 
present on Government work need ppt 
HANGE 4 


to your nearest BMPLOY MENT Bo 
msstiontiig this Journal and No, A 2739. 
ughtsmen. 
th Eosnereetes 


W anted, Nine Drau 
Furnaces, Steel Furnaces or 


Preference ae © tae 
Holi sti Fem iving full iculars 
ah ‘ fu rticu as to 
, to your ne —- MPLOYMENT 











Scbawicel or Marine 
UBQUIILED by Co senior or experienced 

junior, REQUIRED by Co a Establishment, 
London. No one ab ed on Government 
ite | pl RP ermnye | < An 10 —_ ca 
a —Write, statin e, 6x ence, salar 
00 | equ to G 130, Offices of Beam senna. -. 


red, Ee 
al raat at Once, Mechanical 


DRAUGHTSMAN, eccustomed te ec- 
structional steel work (in an Hast coast County), 
—Write, stating age, references, and 

aired, B.A., care of J, W. VICKERS & Co., sae, 
5, Nicholas Lane, B.C. F9 


anted, Draughtsman, “well | 22 

up in ” Blectric Power Station. design, 

poet tate of building construction and structural 

steelwork ; competent to d out all 

work in connection with the installation of boilers, 

machinery, pipework, &c. Must be eres for 

Military service. State. age, experience, and wages 
required.— Address, F255, Offices of ENGINEERING. 


Wanted, First-class Leading 


DRAUGHTSMAN, ineligible for was 
service, thoronghly conversant aerial 
we Speen — 


em 
ened. i unr LOXYMENT 
cngages : NG monttoning thie 3c Journal, end G54.” 
W anted;- an. Assistant, m-a 
Secondhand Regt Mercbant’s Office, 
in London.—-Address, G 144, Offices of BNGINEBRING. 


Ry yal Midland Counties Home 


for Fae sy Leemingete =: — WANTED, 
ENGINE MAN, with experience, for Lancashire 
boilers, lifts, innndry, and general work of the 
"& Sete ; Firm G 18 


A let A 


education as 
Aron 











afer ae te 
Doth works and drawing 
of Brenrkentne. 





eo oatigne ttm 
cnt stash eo eatleabt fo ttepeot 
on ie war. Most have a Ramage 0 


. preferred. 
rial 
as PLOYM 

‘0. A2868. G 
tsman Wanted, with} 
know ledge anc aS 
erie 


Ath & Resove eh T oii 


De 
vert 








151 | Gace eco 





~- 


SITUATIONS ae 
leroy 











eer, 
TION, tno gus, tool work, &o., 


Denh-Adaren, @ 64, “ot 











rng to PHN eh » 


“ay o8 
Seremminent work will be} > 


ineers,. 








Ser vie. 
Sibilit ; 
in. thre 


& and interna 


ee eetes wae. oe .— Address, G 132, Offices « 





Pron on Petandey Foreman Desir res 
CHANGE. Experienced practica! 
machine tool, sabsensiile and = tee 
machine mouidin . cupola 
@ 115, Offices of ENGINEERING. 


Peagineer Req Requires Position in 
of D.O. or cnmend A ri 

enced in Diesel and aero engine 5 ery sh mp 

on O. and technical traini required £ 


Address, G 146 Offices Setapewers:.. 


Mechanical Engineer (30) 


ineligible; DESIRES CHANGE; soun. 

tical and technica) training in general engince: 
ing, wide experience in construction, erection an 
maintenance of furnaces, boilers, steam engincs. 
pumps, &c.— Address; G 140, Offices of ENGINEERING 


1 castiny< 
, &0.—Address 

















190 Pingineer (39), Seeks: Chang: 


to post.of eomuenetauis, oar after bs war. Expert 

pres pec good organieer, 1 engineering 

pres gel san ; steel worka. Peasee Shamita: 

full soaieol large worke. ‘Salary, moderate. First 
class refs.—Address, G 136, Offices of ENGINEERING. 


E rienced Jig, Tool, and 


jal Machine DBSIRE Ss 
responsible POSITION, Higttclons week preferre:|. 
Salary £300.—G 134, Offices of BNGINEERING. 











PARTNBRSHIPS, 


Partners 
Direotors 

Businesses . 
Factories 
for these apply te 


WHEATLEY KIRK, PRICE & CO., 
6, we Street, LONDON, E.C. iss 
Albe' , Manchester. $705 

26, 6, Collingwood Newcastie-on-Tyne. 


7 artnership, , Directorship, 
is 


Fe oo dear ona ae SE 
eaglueering iatren, “ot og 








hen 


erai 
Offices a genes 





PATENT AGENTS. 
DESIGNS TRADE MARES 
atents ees Ogu RERIES: 


FE. P. Alstencet. © & Pon 


CHARTERED Parent 
306, HIGH HOLBORN, LONDON We. 
(Established 1874.) 


‘Telephone : Central 7424. 


ensen and Son, 5576 
CHARTERED PATENT AGENTS. 
(me hed 1867). ae Disc and 
ts, anda Trade EEX A 


ohn Raworth, 
CHARTERED aia AGUNT, 


10/71, Anne’s Cha 5106 
anc Tothill Gereet, Weatminster, 5, W. 





Ont 585 








ee 


PUBLICATIONS. 


PATENT-RIGHTS ; 
AND 





"By 4, 6. "M. HARDIN 
Mem. Lrer. 
CROSBY LOCKWOOD & 
7, Sranowmas’ Hat Cover, Loxpox, B.C. 
Revised Edition, prise 1s. 6d.; by post, Is. 8d. 
=— 


- WANTED, 0. : 
Proprietors of the Patent 


or relatin 
8633, of 1924, for <* f= 
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MOOR-STREET GOODS STATION, BIRMINGHAM; G.W.R. 





Fie. 23. 





Goops SHep A; 30-Ton Extsecrric TRAVERSER witH Motor DrreEct- 


CONNECTED THROUGH GEARING. 


Fic. 24. 











Goops SHsep B; 30-Ton Extecrric TRAVERSER WITH MoTOR AND 


Hete-SHaw VARIABLE SPEED GEAR. 


GREAT WESTERN RAILWAY DEVELOP- 
MENTS IN BIRMINGHAM. 
(Concluded from page 100.) 

In the low-level shed A wagons are transferred 
from the lift to the sidings or from the sidings to the 


lift by a 30-ton wagon traverser. The sidings on 
either side of the cart road are 100 ft. apart, and 


only these two sidings are served. Time spent in 
securing alignment between the siding rails and the 
traverser rails is not of supreme importance. It 
was decided to drive the traverser by an induction 
motor of the one-speed cascade type, as made by 
Sandycroft, Limited, arranged to creep while 
exerting full-load torque. This latter feature of 
the cascade motor with resistance in the stator 





windings — proved most useful in aligning the 
traverser rails with the siding or lift cage rails, as 
when fully loaded the creeping speed is only 5 per 
cent. of the normal speed. 

The condition governing the design of the travers- 
ing platform was that the four lines of rail on which 
the traverser was to run for a distance of 138 ft. 
cross the cart road just at the entrance from Park- 

|street. The smallest possible drop between the 

siding rails and the rails on which the traverser 
runs, that is, between the two parts of the cart 
| road, was necessary, and it was possible to make 
|this 44 in. This slight rise is hardly noticeable 
|for carts entering the shed and crossing the traverser 
| road to the cart road proper. The traverser 
(Fig. 23) was made by Messrs. 8. H. Heywood and 
Co., of Reddish, Stockport, and we intend to illus- 
trate and describe it fully in an early issue. The 
Sandycroft cascade induction motor, rated at 30 h.p., 
is behind the resistances shown in Fig. 23. Eight of 
the larger wheels (of which two are seen at one end 
of the traverser) are driven by pitch chains from a 
shaft coupled to the motor. This arrangement 
allows the motor to be placed in an accessible 
position above the traverser flooring. Thetraverser 
can travel the whole width of the shed with 
|a 30-ton load at an average speed of 275 ft. per 
minute. A capstan with head fixed to the gearing 
and using a slipping rope is provided for hauling 
wagons on to and off from the lift cage. It is worked 
by a Sandycroft squirrel-cage induction motor 
with special high-resistance rotor windings to give 
great starting torque for moderate current expendi- 
ture. It can give a pull of 750 Ib.: at 300 r.p.m. 
and a maximum pull of 2,000 Ib. 

Low-level shed B is served by a 30-ton lift 
| similar to that described for shed A, Fig. 20, page 99 
|ante, showing in the foreground that part of it 
| which can be seen from the high-level yard. The 
distance between rail level in the yard and in the 
| shed below is 33 ft. 4 in., and the measured average 
| speed of raising and lowering a 30-ton load is 137 ft. 
per minute. In all other respects this lift is the 
same as that already described for shed A. 

Shed B is further provided with a 20-ton lift 
at the corner opposite to the 30-ton lift. That 
| part of it visible from the high-level yard is shown 
|in Fig. 19, page 98 ante. This lift was built by 
| Sir William Arrol and Co., the British Thomson- 
| Houston Company providing the electrical equip- 
'ment. In one or two respects the arrangement of 
| the hoisting gear differs from that already described. 
Two 90-h.p. induction motors with wound rotors and 
| slip rings drive through worm and spur gearing two 
drums instead of four. There are two hoisting ropes 
and two counterweight ropes on each drum. The 
hoisting ropes pass over four sheaves, one in each 

| corner of the motor-house, and the counterweight 
ropes pass from the drums over sheaves under the 
roof of the motor-house to two sets of counter- 
weights in sections, one on each side of the lift 
structure. The remaining general features of the 
lift involve the same principles as the 30-ton lifts, 
the weight of the cage and half the maximum load 
|of 20 tons being balanced. The height of lift is 
| 33 ft. 4 in., and the measured average speed when 
| raising and lowering 20 tons was 145 ft. per minute. 
|Thrust brakes for preventing the counterweight 
| from driving the motor as a generator were actually 
| fitted to the worm-gear of this lift, but have been 
|found to be unnecessary and have been taken out. 

Shed B is provided with eight parallel lines of 
| sidings, some of which are only a few feet apart. 
| A 30-ton wagon traverser runs the whole width of 
| the shed for 256 ft. at the Park-street end. The 

| perishable market traffic dealt with in the early 
| morning in this shed requires the most rapid hand- 
ling possible. This accounts for the very high 
speed of the large lifts, and it was essential that the 
traverser should not only have a correspondingly 
high speed, but be able to stop.very accurately at any 
of the sidings. Consequently, the torque of the 
three-phase induction motor was transmitted to the 
driving wheels of the traverser through Hele-Shaw 
variable-speed transmission gear. Fig. 24 shows the 
external appearance of this gear, which consists of 
a rotating oil pump (shown attached to the eleetric 
motor) and two oil motors geared by pitch chains 
to two shafts, each carrying four driving wheels in 
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line. The traverser and its gearing were fully 
described in Enarvggnina of March 10, 1916, 
page 228, speed-time curves and electric-power 
curves for several test runs being there given, as 
well as a description, with drawings, of the Hele-Shaw 
gear. By turning a hand-wheel the traverser can 
be stopped or-started in either direction, and the 
rapid acceleration and high maximum speed obtained 
(the average speed with a 20-ton load for the journey 
of 220 ft. being 350 ft. per minute) is combined with 
the slowest possible creeping speeds and rapid 
reversing for securing rail alignment. 

There being two lifts to serve at opposite sides of 
the shed, two traversing carriages each to take a 
wagon are necessary. Each of these carriages has 
been made detachable from the central locomotive, 
automatic couplings being provided to quicken the 
process of attaching and detaching. Only one of 
these traversing carriages is shown in Fig 24 
attached to the locomotive. The locomotive part 
of the traverser is able to haul both traversing 
carriages, one empty and the other loaded, at an 
average speed of over 300 ft. per minute for the 
whole journey. 

The capstan on the traversing locomotive is 
worked by a Hele-Shaw oil motor coupled direct to 
the bollard, and it can give any pull from 750 Ib. at 
300 ft. per minute up to 2,000 lb. The same 
principles which decided the respective rail levels 
for the siding and for the traverser in shed A hold 
also for shed B. The traverser was made by 
Messrs. Stothert and Pitt and the motor by Messrs. 
Crompton and Co., British Thomson-Houston con- 
trollers being used. The Hele-Shaw transmission 
gear was made by Messrs. Compayne, Limited. 

The sidings, lifts and traverser are worked by 
10 Clyde capstans of the same type as described in 
the high-level yard, but all these capstans have 
star-delta switches and run at a slower speed. 

The central loading platform in shed B is provided 
with two l-ton fixed jib cranes (Fig. 25). These 
cranes can deliver goods from wagons in the siding 
(shown in the figure beside the platform) to the cart 
road on the other side of the platform, or vice versa. 
They were made by Messrs, Stothert and Pitt, and 
can raise or lower loads of 1 ton at an average speed 
of 30 ft. per minute and slue the load at a speed of 
2r.p.m. The motors were supplied by the Electric 
Construction Company, and the controllers by 
Messrs. Allen West and Co. The load can be 
lowered by a hand brake or by using the motor as a 
brake, and the sluing motion is stopped by a pedal 
brake. 

The whole of the electrical machinery at Moor- 
street was made to the drawings and specifications 
of Mr. Roger T. Smith, the electrical engineer to the 
Great Western Railway, to whom we are indebted 
for much of the information here given. 





AURORA, MAGNETIC STORMS AND 
SOLAR RADIATIONS. 

Tae beautiful phenomena of aurore, of common 
occurrence in high northern latitudes, though a 
rare sight in Southerri England, have not yet 
received more than speculative explanations. The 
favourite theory is that of Professor Karl Birkeland, 
of Christiania, chief of the Norwegian auroral 
expeditions of 1897 and 1902-3; his observations 
suggested experimental researches in conjunction 
with his engineer colleague, Mr. Eyde, which, it 
will be remembered, led to the construction of the 
flame-arc furnaces for the oxidation of atmospheric 
nitrogen. Birkeland’s theory is, broadly, that the 
sun ejects kathode rays which, entering our atmo- 
sphere, are deflected by the magnetic field and 
concentrated in zones about the magnetic pole, 
giving rise both to the auroral phenomena near the 
pole and to disturbances of the magnetic needle 
(magnetic storms) generally observed during aurore 
over vast areas of the globe. Professor C. Stérmer, 
also of Christiania, extended these views. But, in 
1911, Dr. L. Vegard, of the same university, calcu- 
lated that the radiations responsible for the aurore 
must be positively-charged a-rays, not negative 
electrons. About the same time Dr. A. Schuster 
showed in the Royal Society* that the quantitative 
energy relations in streams of kathode rays were 


* Proceedinys, A, vol. lviii, page 44. 
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almost fatal to Birkeland’s theory. In the winter 
1912-13, then, Vegard studied aurore at Bossekop, 
in the extreme north of Norway (latitude 70 deg.), 
in conjuction with Mr. O. Krogness, director of the 
Halde Observatory, 12.5 km. from Bossekop. The 
results of the observations have been published in 
the Archive for Mathematics and Science of Christiania 
and in other journals, and in the Annalen der Physik 
of September 5, 1916 (vol. L, pages 850 to 900), 
Vegard explains his views more fully, especially 
with regard to the nature of the cosmic radiations 
concerned. As his colleagues admit the possible 
share of positively-charged particles and agree as 
to some other points, we will briefly review the 
problem. 

Aurore take different forms. Sometimes a 
magnificent arc (corona) is seen, bridging the sky, 
shifting its position as the night advances and 
sending unsteady radial rays outward or inward. 
More frequently portions of the sky appear veiled 
by a “drapery,” whitish or faintly coloured, 
arranged in more or less vertical folds and bordered 
below by a fringe of bands shining unsteadily in 
delicate rainbow colours. Occasionally the pheno- 
menon consists of long, pinkish streamers, shooting 
up, to vanish again suddenly. When aurore are 
observed, magnetic storms are generally reported. 
But the two phenomena, which may continue inter- 
mittently for hours, and their maxima particularly, 
do not by any means always coincide. Now one 
can easily conceive magnetic storms unaccom- 
panied by aurore, the latter display being possibly 
too far away or obscured by meteorological con- 


ditions. But it is difficult to understand how) 


brilliant aurore can occur which do not disturb the 
magnetic elements, if the two phenomena have 
a common cause. Both the phenomena, moreover, 
show certain, but not the same, periodicities— 
diurnal, seasonal, sun-spot periods; the diurnal 
periodicities seem to be somewhat local, and different 
observers at different stations do not agree as to 
these variations. 

Vegard’s latest publication does not describe his 
observations. He took spectroscopic photographic 
observations (apparatus of Zenneck), from which he 
concludes that the auroral spectrum shows essentially 
the nitrogen lines—in this he differs from others— 





and he measured the height above the atmosphere of 
the lower limit of luminosity and also the width of the 








1-Ton Frxep Jrp CRANE. 


drapery border (by Stérmer’s method), his base, 
Bossekop—Halde, being 12.5 km. long. The lower 
limit is generally sharply defined in arc and drapery 
aurore, but too indefinite in the case of streamers, 
about which Vegard says little. He relies mainly on 
his measurements. The radiations from the sun, he 
argues, whatever their nature, will, sooner or later, be 
stopped by the atmosphere, into which they penetrate. 
The composition of the upper atmosphere is unknown. 
According to the frequently quoted views of A. 
Wegener (Physikalische Zeitschrift, 1911, pages 170 
and 214), who analysed all the available evidence 
(acoustical, meteorological and astronomical), our 
atmosphere of nitrogen and oxygen would extend 
up to a height of about 70 km.; above that would 
be an atmosphere, first of hydrogen and helium, 
and, higher up still, of hydrogen and geocoronium, 
the latter predominating more and more at extreme 
heights. Geocoronium is, like coronium, entirely 
hypothetical. A peculiar green line in the solar 
corona spectrum suggested the existence of coronium 
—an unknown element lighter than hydrogen ; 
Mendeleieff, it might be mentioned, believed in the 
existence of such an element ; geocoronium (atomic 
weight about 0.4) is supposed to be similar to 
coronium, but not identical with it. 
Nothing being known as to the nature of the upper 
atmosphere, Vigard makes his calculations con- 
cerning the depth to which a and 8 rays would 
penetrate—for 8 rays calculations had already 
been made by Lenard, Geiger and Stérmer—for air, 
for hydrogen and for geocoronium, and he concludes 
\that the upper atmosphere must essentially be 
highly rarefied air, containing little of the light 
| gases. If the responsible rays were 8 rays, their 
| magnetic deflection should give rise to a geographical 
| zone of aurore about the magnetic pole, of about 
3.5 km. radius; the observed radius is about 
20 deg. The observed lower limit of luminosity is 
| mostly at an average height of 100 km. above the 
earth’s surface ; 8 rays would penetrate to greater 
'depths, and do so, possibly. Again, 8 rays would 
cause great scattering of the molecules they collide 
with, and the luminosity borders should hence be 
ill-defined ; with a rays the ionisation and luminosity 
increase as the a particle is being stopped in a gas, 
the latter reaching its maximum at the end of the 
path. Now in drapery aurore Vegard finds the 
maximum of luminosity at the lower boundary ; 
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Fig.4. 








the fringe width is from 5 to 8 km., and the light 
distribution agrees with a rays and rarefied air ; 
for hydrogen and geocoronium the maximum 
luminosity should be 40 km. and more above a 
badly-defined lower luminosity border. To explain 
the phenomena, the respective 8 rays should either 
be excessively soft, or form a permanent equatorial 
ring about the earth, far out in space; Vegard 
demonstrates at length that such a ring, proposed 
by Stérmer, could not be stable. 

The regularity of the light distribution, Vegard 
points out, suggests uniform rays; but 8 rays are 
generally ejected in bundles varying greatly in speed 
and penetrating power. We see he bases a great 
deal on his measurements and calculations, though 
he disregards temperature influences. The general 
electric field of the sun, he further considers, should 
be very weak ; in a strong electric field the spectrum 
lines should be split up (Stark effect, analogous to 
the magnetic Zeeman effect), and there is no trace 
of this. Again, positive and negative radiations 
must be simultaneously emitted in equal quantities ; 
for the sun would assume a charge if one radiation 
predominated, even for very short periods. Thus 
Vegard does not question the emission by the sun 
of kathode rays. But he maintains—a point which 
we should have mentioned before—that the negative 
particles are already deflected at high altitudes, 
and that they produce the magnetic disturbances, 


‘published in the Comptes Rendus (vol. clxii, page 390) 
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whilst the a rays are responsible for the aurora, 
which constitute only a small part of the disturbing 
forces. In this way he believes he can meet 
Schuster’s objection. Confining himself to 8 rays, 
Schuster (J.c.) had pointed out that the energy of 
such a stream could not be calculated as if it were 
made up by the sum of the energies of each of the 
particles considered apart from others ; the advance 
of the stream would be opposed by the magnetic 
field it itself created; owing to the electrostatic 
repulsion between the particles, the stream would 
widen out, moreover; the particles might take a 
year to travel from the sun to the earth, and should 
disturb the electric field of the atmosphere ; but no 
such electric disturbance had been noticed even 
during the most violent magnetic storms. Yet there 
might be a connection between solar outbursts and 
terrestrial magnetism, as had long before been 
advocated by Schuster, inasmuch as the particles 
would increase the ionisation of the outer atmosphere, 
and thus allow the electromotive forces which were 
always present locally to increase the intensity of 
the electric circulation. The primary source of the 
electromotive force, and of the energy required, 
was, Schuster considered, the rotation of the earth. 
Vegard finds his energy-source for the eruptive 
phenomena of auroral and magnetic storms in 
radioactivity, whilst the ordinary arrival of solar 
particles in our atmosphere might be due to thermal 
emission and to the radiation pressure of light. But 
he does not particularly investigate the energy prob- 
lem. The basisof the theory does not look strong. 
It has, in a certain way, been supported by Stérmer, 
however, as we stated above. Last summer Stérmer 


the results of 2,500 determinations of the heights 
of northern light displays; he found none below 
86 km., 22 between 86 and 90 km., 2,098 between 
90 and 129 km., and a few above 189 km. even; 
his base-line had a length of 27.5 km. According 
to R. Swinne (Physikalische Zeitschrift, November 1, 
1916), Stérmer, moreover, observed a drapery 
crossing the zenith which seemed to be due to 
positively-charged particles. Swinne thinks that 
the pogitive particles might be produced, in C. G. 
Darwin’s sense, by the collision between a particles 
and the atoms of the light gases (hydrogen or 
coronium) surrounding the sun or in the terrestrial 
atmosphere ; the collisions would deprive the atoms 
of their electrons, and hurl the atom into space. 
Vegard only briefly refers to the influence, on 
aurore and etic ong of sunspots, with 
which the Rev. A. L. Cortie, 8.J.,* dealt at the 








* See ENGINEERING, October 6, 1916, page 319. 


Newcastle meeting of the British Association. In 
an addendum Vegard expresses his concurrence in 
the views of Hale, that the general magnetic field 
of the sun is due to current systems in a rela- 
tively thin surface layer, and is of the same direction 
as that of the earth. Birkeland had believed the 
two fields to be of the opposite direction. The 
matter still remains highly speculative. 





FLOATING PNEUMATIC GRAIN 
ELEVATORS. 

Macurtnery for discharging grain from vessels 
requires to be specially designed to suit the condi- 
tions existing at the ports of discharge. In this 
country, where granaries have been provided at the 
docks of many of the principal ports, bucket eleva- 
tors, fixed or portable along the quays, together 
with conveyor-bands, have been chiefly used. In 
some places, however, where the conditions of the 
grain trade rendered their advantages unmistakable, 
pneumatic elevators, floating, travelling or fixed, 
have been in use for many years. Each type has its 
own special advantages, and at several ports both 
systems are employed, the one serving as the com- 
plement of the other. At continental ports, as in 
Belgium, Holland and Germany, in normal times 
grain is transhipped by the elevators from the 
vessels moored to dolphins in the rivers, into 
lighters or barges, whose carrying capacity ranges 
up to 4,000 tons each, for transport coastwise or 
into the interior of these countries. The floating 
pneumatic grain elevator is more convenient for 
discharging grain under these conditions, and has 
therefore been extensively adopted on the Continent. 

Figs. 1 to 3, on Plate XII, show the general 
arrangement, in profile, plan, and end view respec- 
tively of two pneumatic grain elevators built and 
recently completed for the French Government 
by Messrs. Henry Simon, Limited, Manchester. 
These machines have a capacity of 150 tons per 
hour when delivering grain in bulk, and 100 tons 
per hour when sacked, and were designed primarily 
for the delivery of grain in sacks either to lighters, 
to railway wagons, or to stacks upon the quays, 
the provision for bulk storage at the ports for 
which they are destined being either entirely absent 
or quite inadequate to cope with the exceptional 

imports of grain at the present time. Provision for 
the delivery of the grain in bulk to lighters is made, 
but has not determined any of the main features 
of the design. It will therefore be understood at 
once that the elevators are in many respects excep- 
tional. 

Referring to Figs. 1 to 3, and to the table of 
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lettering indicating the various details, the hull, in| band V, which feeds the sack elevator along the | suction-pipe L connects the cyclone with the air 
the form of a pontoon, is 73 ft. 6 in. long by 30 ft. shoot W. The sacks are filled from two fixed plat-| receiver O, and the vacuum suction-pipes in the 
beam by 12 ft. overall, built under Lloyd’s survey | forms r at either side (Fig. 3) when delivering ashore, engine-room. At the fore end of the vessel is a 
for classification 100 A, with two watertight bulk- and at two movable platforms s when delivering | steam windlass for heaving up the anchor and for 
heads, and divided under the deck into compart- into lighters or barges alongside. Forward of this | manipulating the mooring ropes. 
ments (see Fig. 1) for boiler d, engines Z, vacuum structure is the bulk-grain elevator (P, Fig. 1),! Other minor deck fittings are mooring bitts, fair- 
pumps a, electric generating set g and fresh-water which discharges through the shoot Q into the leads, companion and stair leading to engine-room, 
tanks g. Bunkers, store-rooms, three cabins for distributing hopper R above the weighing machines. | engine-room skylights, hatchways to store-room, 
captain, engineer and crew, and a large grain over-| Forward of the bulk-grain elevator is the struc-|&c. The deck and superstructure, as well as the 
tlow tank is accommodated in the engine-room. The ture supporting the pipe crane (which carries the| engine and boiler rooms and cabins ‘below, are 
hull of each elevator was built by the Ailsa Ship- flexible and telescopic suction pipes and nozzles | provided with electric lighting throughout. 
building Company, Ayr. led into the hold of the grain ship), grain receiver G,| The elevators have been certified by a qualified 
Above the deck forward of the boiler is the tipper seal H, and hopper I, with shoot leading into | marine architect as sufficiently stable to be towed 
sack elevator X, next to it is a structure carrying | the boot of this elevator. An air suction-pipe J | to ports on the west coast of France without the 
the weighing hopper R, sack weighers S, hoppers T, | leads from the grain receiver to the cyclone (K, | dismantling of any part except the suction pipes. 
and spouts U, below which is a short slat conveyor- | Fig. 2) on the port side of the pontoon. The air) Two vacuum pumps (a, Fig. 1) of the special 
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VACUUM PUMP FOR PNEUMATIC GRAIN ELEVATOR. 
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design adopted by the builders for grain-handling 
work are separately illustrated by the section Fig. 17 
annexed. The valves are made very accessible and 
easily renewable, while the pistons, which are fitted 
with a system of graphite lubrication, are coupled 
to cranks, one at each end of a vertical marine-type 
compound surface-condensing engine (Z) of 225 brake 
horse-power at 150 r.p.m. The engine has jacketed 
cylinders (123 in. and 25 in. diameter by 19 in. stroke) 
with piston valve for high-pressure and slide valve 
for low-pressure cylinder, and is fitted with a shaft 
expansion governor. The engine is mounted on its 
own condenser, and operates air, feed and bilge 
pumps from the low-pressure crosshead. 

The circulating pump is of the steam-driven centri- 




















for lighting. The switchboard is of the ironclad 
type. The boiler d is of the ordinary marine return- 
tube type, 12 ft. diameter by 10 ft. long, with 
two furnaces, the working pressure being 160 Ib. 
per square inch. It is placed between bunkers of 
a total capacity of 60 tons. 

Suction pipes are led from the vacuum pumps to 
the air receiver 0, and thence to the top of the 
cyclone K, in which a vacuum is formed, usually 
between 8 and 12 in. on the mercury gauge, measured 
in the receiving chamber. On the side and near the 
top of the cyclone a pipe J connects it with the side 
of the grain receiver G. 

Two lines of flexible and telescopic suction pipes, 
'B to D, descend into the hold of the ship. They 





fugal type, with suction from the sea and the bilges,| are connected at the top to a single-braced pipe- 
for use in case of emergency, discharging through the | boom E, which is connected to the receiver G by 
condenser and overboard. A donkey pump is pro-| means of the socket joipt and turntable F. 
vided with suction pipes from sea, bilge, hotwell and The socket joint permits of a vertical luffing of 
fresh-water tanks, for feeding the boiler, discharging the boom through 30 deg. and the turntable allows 
overboard and supplying water service on deck. of a slewing motion through 220 deg. The elevator 
The electric generating set g consists of a “‘ Robey” | may thus be moored to the ship either end-on or 
30 kw. engine, coupled to a “ Reform” dynamo | side-on at either side. The turntable F is so placed 
and running at 600 r.p.m. It supplies electric| that its centre is at a different distance from the 
current at 200 volts (direct current) to the motors for | edge of the pontoon in each of these cases—incident- 
driving the sack elevator, portable sack conveyors, | ally balancing the weights of the pumps and engines 
bulk-grain elevator, winches for lifting, luffing, |—and thus that position may be chosen for working 
slewing and adjusting the grain suction pipes, and in which the overhang of the pipe-boom best suits 
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the beam of the ship to be discharged. The mini- 
mum overhang at the port side is 19 ft. 6 in., and at 
the end 23 ft. 6 in., while the maximum on the star- 
board side is 34 ft. 6 in., so that by a suitable adjust- 
| ment of the moorings and the wide range of slewing 
| motion grain ships of any size can be discharged. 

A section of one of the flexible pipes is shown in 
| detail by Fig. 4, page 121. The inner lining consists of 
a series of sheet-steel cones, the small end of one fitting 
| into the large end of the other, connected together 
| by flexible strips. The whole is covered by an india- 
| rubber and canvas sleeve secured by glands at each 
| end. 
| The telescopic pipes are made of steel as light 

as possible consistent with strength, one pipe 
sliding 15 ft. inside the other and controlled in 
| height by means of the adjusting winch. 

Being usually placed at the top of the vertical 
portion of the grain pipes, these pipes can be 
lengthened or shortened rapidly without interfering 
with the discharge of the grain, such as unavoidably 
occurs when additional lengths of pipes have to be 
coupled into the pipe-line. 

The detail which more than any other made 
this type of plant practicable when it was first 
installed in its present form is the nozzle, and 
there is not much doubt that the introduction of the 
nozzle with an outside sleeve admitting a certain 
quantity of air along with the grain was one of the 
most important inventions of Mr. Duckham. There 
are several different designs of nozzles now in use. 
The one in this plant is the “Reform ” type, shown in 
Figs. 5 and @, page 121, in which the usual outside 
sleeve is dispensed with and the pipe is surrounded 
with a box fitted with a curved valve by which the 
admission of air is regulated. The bend at the lower 
end of the nozzle is so shaped as to allow free ingress 
of the grain both when the nozzle is sinking verti- 
cally into the full hold, or when cleaning up ina 
horizontal position at the extremities of the hold. 
The advantages which the makers claim for this 
type are that, being free from an outside sleeve and 
from all encumbrances at the mouth, it is easy to 
handle, easily thrust deep into the grain, and the 
regulation of the auxiliary air is easily and rapidly 
performed. A nozzle which does not easily sink 
deep into the grain needs constant attention to keep 
the pipe working at full capacity. Ease of adjust- 
ment of the air valve encourages the men in charge 
of the nozzles to vary the adjustment to suit vary- 
ing conditions, so as to get the best work out of the 
plant in all circumstances. 

Carried upon the turntable and turning with it 
is a crane-post structure for supporting the grain 
suction-pipes, and upon this are mounted four 
electric winches for manipulating the pipes, an 
electric slewing gear engaging with a circular rack 
at the base of the grain receiver G, and a driver’s 
cabin from which all the movements of the pipes 
are controlled. Two of the winches, J, operate the 
telescopic sections C, each of which have 15 ft. of 
movement. One winch (n) is used for luffing the 
boom, and one (m) is fitted with tackle for hoisting 
spare flexible pipes, &c., into or out of the hold. 

The grain receiver G, made conical in form and 
strongly built to serve as the king-post of the crane, 
is mounted on the top of a steel-plated deck-house 
containing the discharging mechanism. The internal 
fittings consist of a pipe bell-mouthed at the lower 
end, forming a baffle to prevent grain being drawn 
into the air suction-pipe J. 

A very important detail of this plant, by which 
the grain is removed from the receiver, is a large 
mechanically-operated tipper (Figs. 7 to 16, page 122) 
—one of the characteristic features of pneumatic 
elevators built by Messrs. Henry Simon, Limited. In 
an interesting and instructive paper on ‘“‘ Pneumatic 
Grain-Handling Appliances,” read at a meeting of 
the Manchester Association of Engineers on 
November 25 last by Mr. Cecil Bentham, 
M.I.Mech.E., this apparatus is illustrated and 
described as follows :—Underneath the receiver G 
an airlock, usually termed a seal or discharger, is 
fitted for taking out the grain without allowing 
an excess of air at atmospheric pressure to enter. 
Many attempts have been made to introduce 
novel methods for discharging the grain at this 
point, but two simple appliances still find the most 
general favour. One of these is the tipping box, 
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first introduced by Mr. Duckham in the plant at 
London (about 25 years ago). In these plants the 
appliance was operated entirely by gravity, and con- 
sisted of two chambers with ports somewhat similar 
to a slide valve, the operation being to allow one 
side to fill with grain from the receiver to a certain 
height, when the weight of grain pulled the tipping 
box over, and brought the port in the other side of 
the tipping box opposite to the receiving chamber 
outlet ; the full side was then emptied from the 
bottom of the discharger through an automatic door 
which opened immediately the vacuum was neutral- 
ised by the box tipping over. Many plants in recent 
years in this country had been fitted with the 
“Reform” modification of the Duckham tipping box 
(Figs. 7 and 8). This appliance is mechanically driven 
instead of being operated by gravity, and allows a 
much finer adjustment of working surfaces than the 
gravity - operated discharger; consequently the 
leakage is reduced to a minimum. Some of the 
original gravity tipping boxes have been fitted with 
this driving mechanism, with conspicuous improve- 
ment. There is also very little wear on the tipping 
box because of its slow motion, and adjustments can 
be easily effected. The leakage has been reduced 
to a comparatively minute quantity by systems of 
packing. An incidental advantage about this 
mechanism is that the tipping box is not stopped or 
seriously injured by foreign bodies coming through 
the plant with the grain. With the gravity tipping 
box a piece of wood or rope was sufficient to stop the 
tipping box working. In the case of the rotary dis- 
charger, the only other type in general use, much 
adopted on the Continent and developed into a 
most effective appliance, it. has either to stop work- 
ing or be damaged. 

In consequence of the fact that France has 
hitherto imported only a small proportion of her 
wheat supply, her mills are situated inland, and the 
facilities for storage of grain at the ports, although 
no doubt adequate to the demands of normal times, 
are totally insufficient to meet the exigencies of the 
present times, when the home-grown supply has 
inevitably fallen off. 

On arrival in the ports as much grain as possible 
is therefore sent inland in barges, and much of the 
remainder is stacked in sacks in temporary stores. 
Most of the grain sent up country in barges is 
despatched in sacks, as comparatively few of the 
mills are equipped for receiving wheat in bulk. In 
consequence the elevators under notice have been 
designed primarily for delivering the grain in sacks, 
and many of the unusual features of these machines 
are due to this fact. Thus, the weigh-house, instead 
of being fitted with a large automatic bulk weigher, 
is equipped with six small automatic sacking - off 
weighers of 120 kg. capacity each. 

All the machines discharge through spouts placed 
along the fore-and-aft centre-line of the weigh-house 
floor, so that the whole capacity of the plant may 
be spouted to either side of the pontoon or divided 
in case the plant were working end-on to the ship 
with a barge on both sides of the pontoon. When 
delivering to barges in sacks the grain is sacked-off 
on the movable platforms (s, Fig. 3) placed on 
both sides of the weigh-house. But when the sacks 
are to be delivered ashore they are filled on a fixed 
platform r below the weigh-house floor and tipped 
on to a sack-conveyor V, which carries them to a sack 
elevator (X, Fig. 1), the delivery shoot Y of which 
is arranged to deliver to either side as desired. 
From this point the sacks are handled by a system 
of portable conveyors, as indicated on the two 
diagrams, Figs. 18 and 19, on the present page. 

The spouts from these machines are portable in 
sections, and adjustable, to enable the following 
alternative deliveries to be madv :—{a) To fill sacks 
on one or both of the platforms s, whence the sacks 
can be shot into on one or both sides of the 
elevator. (6) To fill sacks on the sacking platforms 
r, when they can be tipped on to the sack conveyor 
V under the weigh-house and transferred to the sack 
elevator X, from which they are delivered either to 
port or starboard on to portable conveyors crossing 
the ship and discharging on to the quay (see 
diagrams, Figs. 18 and 19). (c) In bulk through 


extension shoots U to barges at one or both sides 
of the elevator. In the plant under review no pro- 
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in bulk, although this could be quite easily arranged 
for if required. 

If for any reason the grain should not be sacked- 
off and delivered as quickly as it is being taken out 
of the ship, it will ultimately fill up the distributing 
hopper above the weighing machines (R, Fig. 1) and, 
in order to prevent its choking the bucket elevator 
and also to give warning to the engineer to stop the 
pumps, this grain overflows by the larger of the two 
pipes leading to the tank in the engine-room. 
Similarly, should a choke in the bucket elevator 
actually occur, there is a spout leading from the 
bottom of it to the overflow receiver, and by opening 
the slide the choke can be immediately cleared. 
The smaller pipe leading from the overflow receiver 
to the crane-post or receiver G is for the purpose 
of sucking the grain out of the tank back again 
into the main run. 





KLINGERITE.—The asbestos preparation klingerite, of 
rman manufacture, had found appreciation before the 


According to A. Dubose (Journal de Caoutch 
have been made, with partial success, in France, to 
in thickness, was found to consist of 15 thicknesses of a 
mixed with 2 per cent. of flax threads. 
vulcanised, apparently, while the material was being wu 


in order to become more resistant and impervious. 
analysis yielded 80.5 


The 


balata, with a small percentage of sulphur, less than 0.5). 


stronger and more 
the fine layers. 





ment between the German cement 


plished fact, and the first outcome is a rise in the 
of cement. The Rhenish-Westphalian Cement 





vision has been made for weighing grain di 





war as an excellent packing for steam-pipe joints. | 
ouc et Gutta- | 
percha, 1916, No. 13, pages 9070 and 9085) attempts | 


r cent. of asbestos, 2.2 of cellulose | 
(flax), and 17 of agglutinant (consisting of rubber and | ,arths are used in preparing these carbon electrodes. 


Hicuer Cement Prices in Germany.—The agree-| photogra , 

three oups, the volts and amperes. The paper quoted describes, 
the North German, the South German and the Rhenish- | among other features, comparative tests of white flame 
Westphalian combine, may be accepted as an accom-| arcs and of 
i rice | enclosed are can > arc ) 
nion on continuous or on alternating-current circuits, with 
raised its selling price 9 marks per ton from January 1, | the aid of shunts, solenoids and reactance coils. 





Fies. 18 anp 19. DraGRAMS SHOWING ELEVATOR UNLOADING RESPECTIVELY LARGE AND SMALL 
STEAMERS SIMULTANEOUSLY, IN Eacu Case DELIVERING GRAIN IN BaGs ASHORE AND IN BULK 


1917, and the South German Cement Selling Union 
decided upon a similar increase in the quotation ) Ba the 
same date. The Imperial Cement Control group, how- 
ever, only sanctioned this material rise for three 
months, when a fresh arrangement has to be arrived at. 
Increased cost of production is pleaded as an excuse for 
the higher prices. ~~ are now charged at 1 mark 
20 pfennig (about Is. -) per bag, 1 mark (ls.) to be 
credited on return. This is the fourth increase in price 
during the war by the South German combine, the 
previous ones being respectively 2, 4 and 3 marks per 
ton. The North German Cement Union will no doubt 
follow suit. The price of cement in Berlin is now 9.30 
marks per barrel. 

THe Frame Arc IN CHEMICAL MANUFACTURE.— 
When it was discovered, years ago, that the invisible 
spectrum was able to affect the photographic plate, 
it was sometimes assumed that the ultraviolet rays were 
generally the most active in chemical respects. That 
view still survives to a certain extent, although it is 
quite erroneous. Photochemical action is proportional 
to the absorbed light energy, and as the yellow chlorine 
gas absorbs chiefly blue rays, reactions in which chlorine 
is to take a part are best activated by blue light. Accord- 
ing to Dr. W. R. Mott and C. W. Bedford (Journal of 
Industrial and Engineering Chemistry, November, 1916, ° 
pages 1029 to 1035) the ‘“‘white flame are’’ would 
indeed generally be the most effective source of light 
to stimulate the chemical reactions. They found, in the 


| h laboratori f the National Carbon Company, 
imitate klingerite. A sample of the product, 3.75 mm. | "¢ Glo pane aot pany 


of Cleveland, and of the Goodyear Tyre and Rubber 


, of Akron, that these white arcs were up to 
thin asbestos felting, built up of the best long fibres, | so™Pany: Of ‘Soros P 


Each layer was | 
coated on both sides with some agglutinant which | fading test, in chemical action on solio 
contained sulphur; this sulphur was to be slowly | than coloured ares and any other sources of light, not 


10 and even 20 times more effective as to power in 
chlorination experiments, in submitting dyes to the 
aper, &c., 
excepting the sun, but excepting perhaps the enclosed 
are lamp. The manufacture of the “white flame arc 

carbons is kept secret ; but it is believed that the rare 


The light of the white flame arc is snow-white, and is 


The incorporation of the flax would render the packing | said to resemble sunlight closest, being richer in blue, 
pliable, and increase the cohesion of however. These white arcs need not, and, indeed, should 


not, be provided with quartz vessels instead of glass 
vessels. For moderate voltages, up to 80 volts, the 
ic efficiency of an arc seems to increase wi 


mercury ares, and describes also how an 
be converted to white flame arc carbons 
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INDUSTRIAL NOTES. 


Tue Minister of Munitions has ordered that all 
persons (other than railway companies) owning or 
having in their possession or under their control any 
steam or petrol locomotive engine or engines in Great 
Britain shall within ten days from the 2nd inst. send 
in to the Deputy Director-General of Railway Material 
Licences, Ministry of. Munitions, Whitehall-place, 
London, S.W., returns containing the following particu- 
lars with regard to such engine or engines :—(a) Type 
of locomotive ; (6) steam or petrol driven ; (c) name or 
number of locomotive ; (d) owner’s name and address ; 
(e) maker of locomotive ; (f) date on which locomotive 
was built ; (g) gauge of railway; (h) maximum height 
and width ; (i) work (if any) on which locomotive is 
employed ; (j) weight and general description ; and to 
make such further returns concerning any such engine 
or engines as may hereafter be required by the Deputy 
Director-General of Railway Material Licenses. 





Dealing with the Labour Party Conference recently 
held in Manchester, the Railway Review states that a 
weekly journal referred to the “‘ unshakable determina- 
tion not to relax any effort to win the war which 
marked the great majority of the delegates as against 
the passionate pacifism of a minority.” It was this 
conflict of temperaments—for the clash is largely 
temperamental—which, adds the Review, gave fierce- 
ness to the first day’s debate. We should say this 
description is true, continues the Review, for no observer 
could have failed to mark the contrast between the 
noisy, intolerant and persistent interruptions of this 
minority and the courtesy and imperturbability of 
the representatives of the majority. Never were men 
of peace so fierce and warlike or so wedded to their own 
point of view that they could see no other. It really 
was remarkable. It is a good thing “hard words 
break no bones,” for the hard words were not wanting, 
and the advocates of liberty of speech and free debate 
did not shine as brilliant examples of the doctrines they 
were supposed to propound. 





We are informed that Mr. W. A. Appleton, Secretary 
of the General Federation of Trade Unions, has been 
appointed Labour Adviser to the department of the 
Director-General of National Service. 





The Director-General of National Service, in accor- 
dance with the decision of the War Cabinet, is issuing 
instructions to every Government Department to cancel 
forthwith all exemptions granted by their authority to 
men up to and including 22 years of age and passed fit 
for general military service, but by instructions from 
the War Cabinet he is scheduling as exempt for the 
present from military recruiting within those ages men 
employed in the production of steel, in the occupations 
covered by the trade card scheme, and in agriculture, 
mines and quarries, railway shops, transport work and 
shipyards. 





The London County Council states in its report dated 
the 3rd inst. that the Court of Arbitration appointed to 
decide upon the wages of persons employed in the 
electrical section gave their award as follows on 
December 20 last. (The award follows upon claims 
put forward in October last.) Charge engineers at sub- 
stations to receive a war bonus of 2s. 6d. per week. 
(2) The wages of fitters, turners, fitters’ labourers, 
blacksmiths, hammermen, machine drillers, crane 
drivers and wireman’s mate to be advanced 38. a 
week, such advance to be regarded as war wages and 
recognised as due to and dependent on the existence 
of the abnormal circumstances now prevailing in conse- 
quence of the war. (3) The wages of bricklayers’ 
labourers to be advanced 1d. an hour, such advance to 
be regarded as war wages, and to continue during the 
period of the war and nine months after the declaration 
of peace. (4) With regard to shift workers and certain 
other employees at Greenwich generating station, men 
earning under 43s. a week to receive a further war 
bonus of 3s. 6d. a week, those earning 43s. up to and 
including 50s. a week to receive a war bonus of 38. a 
week, and those earning over 50s. a week to receive a 
war bonus of 2s. 6d.a week. (5) The foregoing advances 
to take effect on and after the first pay-day following 
November 6, 1916. 

The London County Council also publishes in the 
same report an award which deals with advances in 
the wages of permanent-way men. 





The cardroom workers, says the Tertile Mercury, 
have been handsomely rewarded by the Court of 
Arbitration that has been dealing with their application 
for an increase of wages. The award was published on 
January 81. The demand of the Amalgamated Associa- 
tion of Card and Blowing Room Workers, it will be 
remembered, varied ounating to the class of operatives, 
from 5 to about 25 per cent. increase on present rates. 
The arbitrators have granted an advance of 10 


cent. all round, to be paid on and after the pay-day of 


speeding-up of 
per | trict is Sablished in the Birmingham Daily 





February 11. The increase is to be regarded as war 
wages, and is dependent upon the existence of the 
abnormal conditions now prevailing in consequence of 
the war. 

The award further provides that the standard piece 
price-list rate of wages, with the above addition, shall 
continue during the poet of the war; nevertheless 
either party may apply for an alteration in such wages 
as from August 1, 1917, or any date subsequent thereto, 
by giving to the other party four weeks’ previous notice 
in writing of their intention to make such application, 
and also at any time after the expiration of not less 
than six calendar months following any determination 
or agreement upon such last-named application during 
the period of the war, should the war continue so long, 
the object being that either party shall be entitled to 
have the standard piece price-list rate of wages reviewed 
and altered by determination or agreement at intervals 
of not less than six calendar months following the first 
review and determination after August 1, 1917, but not 
otherwise. 

This advance places rates of wages 20 per cent. 
above pre-war conditions. An advance of 5 per cent. 
was granted in July, 1915, by the Committee on 
Production, and a further 5 per cent. was conceded 
in June of 1916. 

The arbitrators who sat in regard to the latest applica- 
tion were Mr. W. W. Mackenzie, K.C. (chairman), 
Sir T. B. Ratcliffe-Ellis, and Mr. J. R. Clynes, M.P. 
The grant conceded by the Court is remarkable in 
view of the fact that in insisting upon their applica- 
tion at the time they did the cardroom workers were 
acting in direct opposition to an agreement previously 
framed by the Board of Trade. 





A joint meeting of representatives of the Federation 
of Master Cotton Spinners’ Associations, of the Opera- 
tive Cotton Spinners’ Amalgamation and of the 
Weavers’ Amalgamation was held last Monday at 
Manchester, to consider the claims for a 20 per cent. 
advance in wages put forward by the Lancashire 
operative cotton spinners. The meeting was private, 
but the chairman of the Operative Cotton Spinners’ 
Amalgamation is reported to have stated that no 
agreement was arrived at; an advance of 10 per cent. 
was offered (equal to that granted to the cardroom 
workers), but this was refused by the operatives. 





According to a writer in the American Machinist, 
New York, accidents are mostly caused by employees 
who will not stay in one place long enough to absorb the 
right ideals. The State has laws requiring all 
kinds of safeguards. It has also passed laws provid- 
ing compensation for injuries. It spends large sums 
annually enforcing these laws. Why, then, should the 
State not assist in reducing accidents by helping to 
remove the cause of a large part of them? A study of 
employment records, or a few interviews with repre- 
sentatives of that large class of workmen who drift 
from job to job, or a checking of the workmanship of 
a dozen applicants for employment to see how their 
ability matches with their claims, would show very 
clearly that men constantly misstate their ability and 
renee fam place to place in the hope of obtaining a 
“soft” job. Asa means to this end it is rae. that 
the State establish Labour Bureaus in all large indus- 
trial centres and that a system be provided by which the 
standing of workmen in the trades or crafts may be 
investigated. A workman desiring to change employ- 
ment or having left one company to seek employment 
elsewhere, could apply for a certificate of his standing as 
a workman; if he is a good or a fair workman this 
would be of great assistance to him as well as to his 
employer, for the reason that an employer hesitates 
greatly to pay the maximum wages to an applicant 
when he has no knowledge whatever of that applicant’s 
ability except his own claims. 

These remarks on the part of our American con- 
temporary remind us of the conditions ‘which pre- 
vailed several years ago in France. In former times 
every French workman owned a booklet, livre 
d’ouvrier, giving particulars concerning him, and in 
which his employers were compelled by law to record 
briefly the date on which he entered their service, the 
work he had been employed upon, and the date on which 
he left. Some Labour members of the French Parlia- 
ment obtained the cancelment of the livret douvrier 
measure, much to the sorrow of the good and steady 
workmen, and greatly to the joy of the indifferent 
ones. The “system” advocated by the American 
writer above referred to would correspond to the 
practice which ruled formerly in France, and we 

uestion whether it would receive the sanction of the 
erica Labour leaders. 


very satisfactory information on the 
i m Dis- 

‘ost :— 

“ Production is being speeded-up in factories which 
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are on war work, and a more effective ag ae = of 
personnel is being evolved as additional branches of 
the civil trade become suspended, or partially so. 
Night shifts are being put on at many establishments 
where it had been previously considered impracticable 
to maintain them. The machine tool shops are being 
called upon for an accelerated output on the one 
hand, and are required on the other d to assist in 
staffing the new munitions factories with the necessary 
proportion of skilled mechanics. To reconcile these 
two conflicting claims further “ dilution ” of labour is 
necessary, and this is being effected mainly by the 
importation of many more women and girls. Some 
of these have already had experience of factory life, 
or have received some preparatory lessons in handling 
the commoner types of machines, but not a few are 
novices, who have everything to learn. Generally 
speaking, they show quick intelligence, however, and 
are able to contribute appreciably to the increase of 
output after a few weeks’ practice. There is not 
much labour of any value left to the non-essential 
industries now. The extensive ramifications of war 
work tend to mislead uninstructed observers on this 
point, particularly in a district such as this, where 
nine-tenths of the industrial resources are applicable 
to military needs in one way and another. Now 
that the national equipment has been supplemented 
by scientifically organised factories, in which special 
machinery has been installed for the purpose of 
turning out armaments and war supplies of various 
descriptions, there is a perceptible slackening in the 
use that is being made of the inferior resources of old 
factories and workshops which were utilised as an 
ne mg measure. The labour, and to some extent 
the plant, of those superseded establishments are being 
applied at points where they can give a more effective 
return.” 





At a meeting held last Friday at Newcastle of the 
Durham Conciliation Board it was decided that the 
miners’ wages should remain unaltered. Their wages 
had been te 32} per cent. last year, and stood 
at 107} per cent. above the basis, this constituting a 
record figure. 





The Midland Iron and Steel Wages Board, after 
receiving the accountants’ report for the two months 
ended December 31, 1916, have announced that in 
accordance with the sliding-scale arrangements the 
wages from Monday, February 5, to Saturday, April 7, 
will be 17s. per ton for puddling, and the millmen’s 
wages will be advanced 2} per cent. Besides the 17s. 
per ton under the sliding scale for puddling, the puddlers 
will receive 6d. per ton bonus, under a resolution of 
the Wages Board arrived at on July 15, 1912. This 
bonus applies to puddlers only, the puddling rate 
thus being 17s. 6d. 





The Board of Conciliation and Arbitration for the 
Manufactured Iron and Steel Trade of the North of 
England have certified that the average net selling 
price of iron rails, plates, bars and angles for the two 
months ended December 31, 1916, was 131. 5s. 7.22d. 
per ton, as against 12/. 17s. 1.91d. for the two preceding 
months. a consequence, and in accordance with 
the sliding scale arrangements, the wages for February 
and March are advanced by 6d. per ton on puddling 
and by 5 per cent. on all other forge and mill work. 





The Shipbuilding Employers’ Federation and the 
Engineering Employers’ Federation have nominated 
the undermentioned gentlemen to represent them 
respectively on the Advisory Committee which has 
been constituted in association with the Shipyard 
Labour Department of the Admiralty -—Shipbutlding 
Em ers’ Federation: Mr. G. J. Carter, Mr. W. H. 
Dugdale, Mr. F. N. Henderson, Mr. Herbert Howell, 
Mr. M. C. James, Mr. N. E. Peck. Engineering 
Em ers’ Federation: Mr. W. H. Allen, Mr. Thomas 
Bell, Mr. James McKechnie, Mr. D. 8. Marjoribanks, 
Mr. Allen N. Smith, Mr. W. Rowan Thomson. 





SHIPBUILDING IN THE UniTEeD States. — According 
to the Bureau of Navigation private American shipyards 
built last year 1,163 merchant vessels of 520,547 tons 
gross, which were officially numbered for American 
shipowners, and accordingly are now in trade or are about 
to engage in trade. They also built 50 vessels of 39,392 
tons gross for foreign owners, og a total output of 
1,213 vessels of 560,230 tons or the 12 months. 

is record compares with 614,216 tons gross bnilt 
during the 12 months ended June 30, 1908, but it is 


r was mainly for 
the Great Lakes, whereas the steel tonnage 


of last was built for the ocean foreign trade, Except 
i Sek, ood year’s outpus hes not boon onecded aiane 
the fiscal year 1855, when 583,450 tons 
all bei ee aot i 

gross. totals of last year compare with 1,216 
vessels of only 215,602 tons built in 1915. 


were built, 
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FIRE FLOAT FOR THE ADMIRALTY. 


CONSTRUCTED 


BY 





THE vessel illustrated on this page has been recently 


constructed for the Admiralty by Messrs. Merryweather | 


and Sons, of Greenwich, for fire protection, and is 


intended for service in areas where a good turn of | 


speed is required in a fairly strong tideway. 


MESSRS. MERRYWEATHER AND SONS, 


LIMITED, 


heads, each having six valved outlets for connection 
to fire-hose, and a powerful monitor branch pipe, to 
which universal motion is imported by a double set 
of worm and wheel gearing. The total pumping 
capacity of 4,000 gallons enables a single jet 3} in. 


As regards pumping capacity, there is no more | diameter to be thrown about 200 ft. high, or any 
powerful boat used purely for fire protection purposes | smaller number of equivalent area, from hose or 
at present in this country, and it is certainly a matter | monitors. The deck salvage fittings consist of two 
for comment that so fewof our large water areas having | swivelling suction heads, each with four inlets for the 
enormous fire risks on their borders are equipped | attachment of 6-in. diameter flexible suction with 


with the class of vessel we are now dealing with. 


The Admiralty float is constructed of steel through- | 


| quick-hitching screw couplings. 
The speed trials took place over the measured mile 


out, built under Lloyd’s survey and classed A 1, with | in Long Reach, several consecutive runs giving a mean 


the lightest possible scantlings. 


Her overall length | rate of 11 knots. 


The fire float was taken over by 


is 107 ft. 6 in., with a beam of 18 ft., and a mean|a naval crew on the Thames and proceeded to her 


draught of 5 ft. 
the two largest compartments amidships carrying the 


There are four watertight bulkheads, | destination under her own steam. 


| On its way down river to the measured mile the 


engines and boilers. There is a cabin below deck | fire float met off Barking Creek two barges in charge 


forward for the crew, while the officers’ 
are in a comfortable deck cabin aft. 


I quarters | of a tug laden with barrels of oil, one of which was 
There is also | ablaze from end to end and threatened the destruction 


good stowage room below decks for hose and like | of the other barge and the tug itself. 


gear. 


By permission of the Admiralty officials the float was 


There are two boilers of the horizontal marine water- | brought alongside the tug, and a 2}-in. diameter jet 


tube type, capable of raising steam to the working 
pressure of 160 Ib. in about 15 minutes. An auxiliary 
heater is fitted for always keeping the water warm to 
facilitate as quick a start as possible. There is a closed 
stokehold with forced draught from a fan, driven 
direct by a high-speed single-cylinder vertical steam 
engine. 





The propelling machinery consists of a twin-screw | 


compound set of 525 ih.p. An independent con- 
densing set is fitted of a sufficie 

with the steam from the whole of the fire pumping 
installation, which is in excess of the requirements of 
the propelling sets. The circulating pump is of the 
centrifugal type, driven direct by a single-cylinder 
vertical steam engine. An entirely separate engine 
drives the air pump by rocking lever from its crosshead. 
A vertical direct-acting feed pun\p,| with automatic 
hotwell, is fixed in the engine-room, with an indepen- 
dent pump in the stokehold. 

The fire pumps are of Merryweather’s double- 
cylinder vertical “‘ Greenwich” type, two in number, 
each having a capacity of 2,000 gallons per minute. 
The pump ends are entirely of gun metal, with copper 
air vessels on the suction and delivery branches. 
Under-water suction fittings are arranged, with large 
strainer boxes, and suction branches are taken to deck 
level for salvage pumping jobs. The boat is lighted 


throughout by a 100-volt steam-driven generating set, | 


which also supplies ourrent for a 24-in. searchlight 
projector fitted on deck forward. A powerful steam 


windlass with warping ends is fitted in the bows. The | 


pump-delivery fittings on deck consist of two delivery 





nt capacity for dealing | 


| 


from one of the monitors was: brought to bear, which 
effectually kept the blaze in check until the harbour 
master’s tug, appearing on the scene, cut the barge 
adrift,and beached her out of harm’s way. The whole 
affair was a good example of salvage work. 








CLYDE SHIPYARD ALLOTMENTS.—Messrs. Yarrow have 
divided into allotments measuring 75 ft. by 15 ft., 
10 acres of unoccupied land near their works on the 
Clyde, and have placed thé land at the disposal of their 
employees for vegetable growing at a charge of half-a- 


| crown a year. The firm have also arranged for a professor 


from one of the agricultural colleges to give occasional 
advice to their men how best to obtain the maximum 


| output of food. The whole of the land available was 


immediately taken up by the firm’s workpeople. 





Critical TEMPERATURES OF Metats.—The Leeds and 
Northrup Company, Philadelphia, says the Iron Trade | 
Review, Cleveland, Ohio, has developed an apparatus 
for the location of the thermal] transformation points 
which is destined to fulfil the stringent requirements of 
metallurgists in heat-treating processes. he method 
consists essentially in heating a small sample of the metal 
| in contact with a larger neutral body, and simultaneously | 
measuring the temperature of the sample by a thermo- | 
couple and the temperature difference between the sample | 
and the neutral y by a different thermo-couple, while | 
the furnace is being slowly heated and cooled. The | 
apparatus plots these two quantities as co-ordinates | 
upon a rectangular chart. The temperatures are easily | 
recognised on the chart from the slope changes of the , 
curve. 
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Tue Arr Boarp.—The following is the composition 
of the Air Board :—President, The Right Hon. Viscount 
Cowdray ; Parliamentary Secretary, Major J. L. Baird, 
M.P., C.M.G., D.8.0. ; Fifth Sea Lord of the Admiralty, 
Commodore G. Paine, C.B. ; Director-General of Military 
Aeronautics, Lieut.-General Sir David Henderson, 
K.C.B. ; Controller of Aeronautical Supplies, Mr. William 
Weir ; Controller of Petrol Engines, Mr. Percy Martin ; 
Secretary, Sir Paul Harvey, K.C.M.G., C.B.; Assistant 
Secretary, Mr. H. W. W. McAnally; Private Secretary to 
the Parliamentary Secretary, Mr. C. G. Evans. 





CoOMMANDEERING oF TimBEeR.—The Army Council 
have taken steps, under the Defence of the Realm 
Regulations, to assume control of all stocks in the United 
Kingdom of soft sawn timber, both planed and unplaned, 
including sleepers, in order to safeguard supplies for 
military purposes and to prevent further inflation of 
prices. All dealings in stocks of timber of these descrip- 
tions are rey oom until further notice, subject to the 
proviso that deliveries may be made under existing 
contracts, or that sales may be made to any one person 
of not more than two standards at prices not exceeding 
those current during last week. The purchase of timber 
of these descriptions not already in stock in the United 
Kingdom is also prohibited until further notice. A further 
announcement will be made in the course of a few days. 





Leap.—The Minister of Munitions orders that no 
person shall purchase, sell or, except for the purpose 
of carrying out a contract in writing existing prior to 
the 2nd inst. for the sale or purchase of lead, enter into 
any transaction or negotiation in relation to the sale or 
purchase of lead situated outside the United Kingdom, 
except under and in accordance with the terms of a 
licence issued under the authority of the Minister of 
Munitions. Restrictions are announced as to the use 
of lead granted under licence, except for repairs or 
renewals involving the use of not exceeding 1 ewt. of 
lead, or for the purpose of type-casting from lead already 
in the form of type or purchased for that purpose at the 
above date. All persons are required before February 10, 
and within seven days from the first day of each succeed - 
ing month, to send in to the Director of Materials 
(A.M.2.(E.)), Hotel Victoria, Northumberland-avenue, 
London, 8.W., monthly returns of (a) all lead in stock 
or otherwise under their contro! on the last yf of the 
preceding month ; (6) all lead purchased or sold by them 
for future delivery and not yet delivered on such last day, 
together with the names of the sellers to or purchasers 
from them ; (c) all lead delivered to them during the pre- 
ceding month ; (d) all contracts or orders existing on the 
last day of or entered into during the preceding month 
requiring for their execution the use of Jead for any 

urpose, specifying the amounts of lead required weekly 
or the purposes of such contracts or orders. No return 
is required from any person whose total stock of lead_in 
hand and on order for future delivery to him has not 
at any time during the preceding month exceeded 1 cwt. 
The expression ‘“‘lead” shall mean pig-lead, whether 
virgin or remelted, “sheet lead, lead pipe, and old and 
serap lead, or any of them. 
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TOOL FOR RECTIFYING TH 


CONSTRUCTED BY MESSRS. HALLMARK 


ENGINEERING. 
E FUSE SEATS IN SHELLS. 


AND GILL, ENGINEERS, BLACKPOOL. 








Fig. 4. 


THE above perspective views and section illustrate | tural land could be irrigated by the river. 


a tool for rectifying the angle of fuse seat in any t, 


of shell, which is manufactured by Hallmark and Gill, | About 500,000/. has alread 
It consists of |” 


Limited, Bank Hey Works, Blackpool. 
a rose-cutter made to the angle of the fuse seat and a 
spindle ; the cutter is fitted on to the spindle, which is | 
threaded at the lower end to fit the fuse hole and is so | 
kept diametrically true to the shell body. It is rotated | 
by a tommy bar, and the requisite amount of pressure 
necessary to give it a cutting edge is provided by a 
spring on the spindle above the cutter. 

It can be used not only for rectifying the angle of the | 
fuse seat but also for reducing the distance between the 
container ring seat and the fuse seat. 


| 


COLONIAL AND FOREIGN ENGINEERING 
PROJECTS. 

WE give below a few data on several colonial and foreign | 
engineering projects, taken from the Board of Trade | 
Journal. Fuller information on these projects can be | 
obtained from the Commercial Intelligence Branch, | 
Board of Trade, 73, Basinghall-street, London, E.C. | 


South Africa —H.M. Trade Commissioner in South 
Africa has forwarded extracts from the local press, 
from which the following notes ting proposed 
water and irrigation works in South Africa are taken :— | 
A board of engincers, appointed by the Cape Town | 
city council, has made a report on the augmentation | 
of the water supply of the city to the following effect :— | 
In order to obtain an addition to the city’s water supply | 
as early as possible, the board recommend the enlarge- | 
ment of the Muizenberg reservoir. This measure is only | 
designed to afford an increase in the — supply until 
a larger work can be completed. It is estimated that 
by the enlargement the storage capacity of the reservoir 
would be increased from 20,000,000 to 200,000,000 
gallons; the cost of the work would be 205,000/. In 
addition to this makeshift proposal, however, the board 
recommend the carrying out of a larger work, known 





or by contract. 
| dated 


Fia. 





970.¢) | 


| as the Wemmer Hoek scheme. 
| is estimated at 600,000/., and, when the piping is com- 
| pleted it is believed that Cape Town will have a water 
supply, even during the very driest season, of 7,000,000 


The cost of this scheme 


gallons per day, as compared with about 5,000,000 at 
present. The East London city council have resolved 
| to ask the ratepayers’ consent to a scheme for the 
| augmentation of the water supply of that city. It is 
| proposed to duplicate the —— pumping plant, 
| which pumps water from the Buffalo River a few miles 
| away, and to construct a storage reservoir in such a 
position that the water can gravitate to all parts of the 
| city. The capacity of the storage reservoir is to be not 
|less than 200,000,000 gallons. The construction of a 
water-borne sewerage scheme is also contemplated. The 
| cost, including service reservoirs and other accessories, 
| will be 102,0007. The Sanday’s River Valley has been 
| constituted an irrigation district under the Irrigation 
| Act of the Union. The total area of the new district is 
| 21,6754 morgen, and it embraces three irrigation schemes. 
It is stated that at least 20,000 morgen of rich agricul- 
The idea is 
to construct conservation works higher up the river. 
been spent on irrigation 
orks in the district, but development work has been 
hampered by lack of major conservation works. 


|(A morgen = about 2.11 acres.) 


Ecuador.—The Registro Oficial (Quito) publishes a 
decree, dated October 6, establishing in the town of 
Machala a Committee of Public Works which will arrange 
for the carrying out of certain works on the “ El Oro ”’ 
Railway and the execution of flood-prevention works 
on the Rio Jubones. A certain proportion of the customs 
and other duties is to be set aside for the purchase of 
materials, for repairs, and for the exteasion of the 
railway referred to. Authorisation is also granted for 
the raising of loans to enable the early prosecution of the 
works, which the committee may carry out either directly 
The Registro also contains a decree, 

October 8, authorising the construction of a rail- 
way from the town of Chone to Quito, via Santo Domingo 
de los Colorados, and setting aside certain funds for that 
purpose. A committee is to be formed in Bahia de Cara- 
quez to arrange for and control the carrying out of the 
works. An external or internal loan is to be raised, but 
the works are to be commenced during 1917, even though 
the loan has not been contracted. "The Registro further 
publishes a decree, dated October 6, empowering the 
municipality of Quito to grant one or more contracts 
for the construction of electric tramways from that city 
to any town or towns in the canton. The concessionaire 
will be nted exemption from the payment of all 
fiscal and municipal taxes, but will be obliged to hand 
over to the municipality at least 5 per cent. of the gross 
receipts from the undertaking during the first five years 
of operation, and thereafter the percentage is to be 
increased by 2 per cent. for each five-year period. The 
eoncession will be for a maximum period of 30 years, 
at the expiration of which the lines, together with all 
fixed and rolling stock, will become the Property of the 
municipality. Work must be commence within a 
oa of two years from the signing of the contract. 

he municipality will make application for the duty-free 
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admission of such materials required in connection with 
the projected system as must necessarily be imported 
from abroad. In this connection it should be borne in 
mind that the exportation to Ecuador of certain kinds 
of railway and tramway material is prohibited. 





STANDARD SPECIFICATION FOR CARGO- 
STEAMER ENGINES. 
Guidance Specification for Reciprocating Triple Expansion 


Marine Engines for Cargo Boate.* 


Compiled by the Council and Members of the North-East 
Coast Institution of Engineers and Shipbuilders, 
917. 


In the present crisis of the country’s history it is the 
duty of all of us to bethink ourselves and consider how 
we are to hold our own in the approaching contest for 
supremacy in the industrial world. As shipbuilders and 
engineers it is specially incumbent on us to look forward 
to what is likely to happen after the war, and to prepare 
for the new conditions as far as we possibly can. In- 
tensified and organised competition from abroad is the 
least that may be expected. As to whether this will be 
met or not depends on whether our manufacturers so 
bestir themselves as to procure not only vastly increased 
economy in production, but also increased efficiency of 
their products. Labour questions do not come within 
our present scope, and we therefore confine ourselves 
to the scientific and technical factors of the problem, 
the influence of which cannot well be overrated. id 
designs and easy-going or antiquated methods will be 
rigidly overhauled and, where necessary, must be brought 
up to date under the guidance of the latest research and 
reliable experience. 

Animated by those views the council of the Institution, 
after ve consideration, have taken the first step in 
what they trust may develop into a beneficial and helpful 
enterprise, and hereunder present for discussion by the 
members the draft of the guidance specification for 
reciprocating triple expansion engines intended for 
moderate-speed cargo boats engaged in general trade. 
The specification is based on the best practice of the 
day and the district, and the object in view is the ultimate 
standardisation of parts. There is no intention what- 
ever to change accepted and successful practice, but 
merely to reduce that practice to a common basis, and 
to add to it when desirable or necessary, in order to raise 
performance to the highest pitch of efficiency. 

It is hoped that ultimately the specification will be 
extended to include not only the main engine proportions 
and scantlings, but also the boilers, auxiliaries and other 
details. Quadruple-expansion engines and geared tur- 
bines, as well as internal combustion engines, will also 
be dealt with as time permits. 

The council suggest that the present instalment, as 
and when approved by the members in general meeting, 
shall be known as “The North-East Coast Institution 
Guidance Specification (1917) for Cargo-Boat Triple- 
Expansion Engines.” It is hoped that it will be accepted 
by marine engine builders, and that it may prove bene- 
ficial not only in securing the maximum rate of pro; 
in technical advance, but also in promoting convenience 
and despatch in the purely Cestnees sphere. The 
oa pore that discussion in the meantime be 
restric to the subject-matter of the present draft, and 
that an annual revision be made in- order that the 
specification may be kept thoroughly up to date, and 
may command the confidence and promote the ultimate 
interests of all concerned. 


SPECIFICATION. 

1. Indicated Horse-Power.—For calculation purposes 
in this specification and in average sea conditions the 
I.H.P. is to be found as follows :— 

msn 
LH.P. = 
700 
D = Diameter of L.P. cylinder in in. 
8 = Stroke in ft. 
N = Revs. per minute. Found as per section 2. 

The divisor is adjusted for a referred mean pressure 

of 30 lb. per square inch. 


2. Revolutions.—N = 32 es 4), 


3. Boiler Pressure.—180 |b. per square inch (gauge). 


4. Ratios of Cylinder Areas.—Ratio for 180 Ib, 
pressure. 
oF. M.P. L.P. 
1 About 2.74 About 7.5 
l o» 8.94 


5. Cuts off at Sea Power.— 
About 57.5 per cent. 57.5 percent. 55 per cent. 


. Speeds 
calculated as 


Area of cylinder in sq. in. x piston speed in ft. per sec. 
Area of pipe, port or opening in sq. in. 

speed in ft, per sec, 

Table of mean steam speeds in feet per second :— 


of Steam.—The mean steam speeds to be 
follows :— 


H.P. M.P. LP. 
Main steam pipe 110 _ — 
Port opening 110 150 240 
Steam ports eee pee 80 85 100 
Exhaust passage or pipe 60 65 75 


Width of Steam Ports.—Width of ports to be about 
0.8 of diameter of cylinder. 
7. Maximum Load.—The maximum load on main 


* Paper read at the North-East Coast Institution of 





Engineers and Shipbuilders, February 3, 1917. 
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working parts to be taken as the product of the area of 
h.p. epider in inches and the boiler pressure in Ib. per 
sq. in. (gauge). 

8. Crankshaft.—The diameter of crankshaft in body 
to be to nearest } in. above Lloyd’s Rule, and the pro- 
portions of the remaining parts to be not less than the 
following:—  - 

RS Diameter of crank-pin to be equal to diameter of 
shait. 

(2) Diameter of crankshaft in web to be equal to 
diameter of shaft plus 4 in. 

(3) Diameter of webs to be equal to diameter of 
crank-pin by 1.85. 

(4) Thickness of webs to be equal to diameter of shaft 
by 0.62. 

(5) Thickness of couplings to be equal to diameter of 
shaft by 0.25. 

(6) Six coupling bolts to be used for shafts up to and 
including 15 in, diameter. Nine coupling bolts to be 
used for shafts above 15 in. diameter. 

*(7) Diameter of pitch circle of coupling bolts to be 
1.43 diameter of crankshaft. 
*(8) Diameter of coupling bolts to be equal to :— 


0.7 x of __ diameter of shaftin im 
. number of bolts x diameter of pitch circle in in. 

Bolts to be parallel. 

9. Length of Connecting Rod.—Length of connecting 
rod between centres to be twice the stroke or four times 
the crank radius. 

Diameter of Connecting Rod.—Connecting rods may be 
made parallel, same diameter as piston rod body. 

Connecting Rod Top Ends.—Connecting rods to have 
single top-end gudgeons for all engines having H.P. 
cylinders of 25-in. diameter and under. 

10. Crosshead Guides.—Main crosshead guides to be 
of the ~— i in all sizes of engine. 

Load on Main Crosshead Guides.—Maximum load in 
lb. on crosshead guides to bé taken as :— 

Area of H.P. cylinder in sq. in. x boiler pressure 
' ___ per sq. in. (gauge) — 
4 


Maximum Pressures on Principal Bearing Surfaces. 


Lb. per sq. in. 
“te 250 


in Ib. 


ll. 


Main bearings ... 


Crank-pins —_... ove 500 
Crosshead mes ove 1,000 
Guide shoes (ahead) ... 55 

wai » (astern).... 110 


Diameter by length to be taken as area of bearings. 
Overall length by overall breadth as area of guide shoes. 
12. Maximum Stresses on Principal Working Parts.— 
Lb. per sq. in. 
Ingot steel piston rod at screw 6,000 
Piston rod body (after deducting } in. 
from diameter to allow for return- 


ing) ... wes ove ode een 3,000 
Piston and connecting rod bolts at 
screw... oun +“ pan aes 5,500 
Main bearing bolts... in 4,500 
Main bearing keeps (if forged) ove 6,000 
Connecting rod bottom end keep (if 
. forged) oes oan ove 7,500 
Piston rod keep (if forged) ves 7,500 
(The keeps are calculated as beams with distributed load 


and supported ends.) 


13. Valve Gear.—The valve gear sizes to be determined 
from the load on the m.p. slide valve spindle, calculated 
as follows :— 


Load in Ib. = 0.165 {54 (A-B)—9 C} 


Where A = Area of face of m.p. valve in sq. in. 
B = Combined area of steam ports in valve 
face in sq. in. 
C = Combined area of exhaust ports in valve 
face in sq. in. 


Valve Spindles.—Diameter of valve spindles at gland 
to be not less than :— 
Diameter of piston rod at gland 
———__ 


Mazimum Pressures on Bearing Surfaces of Valve 
Gears.— 





x gin. 


Lb. per sq. in. 
Link block gudgeon ‘ 500 
ee » Slippers... 300 
Eccentric rod top end pins ... oe 500 
Eccentric sheaves (ahead and astern) 85 


14. Thrust Block—-When of horseshoe type the 
ressure on thrust collars not to exceed 70 lb. per square 





inch when lated from t thrust, which is 
determined as follows :— 
Lb. Indicated thrust = LH.P. _ 33,000 


Pitch in ft. X revs. per min. 


15. Circulating Water.—The amount of circulating 
water supplied to be 40 times the feed, taking the latter 
at 15 lb. of steam per i.h.p. per hour. 

16. Main Engine- Driven Reciprocating Circulating 
Pump (Double-acting)—To be proportioned to deliver 
the above quantity of water at a displacement efficiency 
of 80 per cent. 

17. Maximum Speeds of Circulating Water.—The speeds 
of circulating water are to be calculated as follows :— 








* These two rules may be varied, provided that 


0.8 area of bucket > sq. in. X bucket 
in ft. per sec. os 
Area of passage in sq. in. apeed of waten, 


Approximate Speeds in Feet per Second.— 





Feet per sec. 
Main injection _..... ; as Ds 
Passages in pump... oe 5.6 
Valve grids... an os 6.0 
Past lift of valves... 9.5 
Discharge pipe ies 7.5 


18. Air Pump.—Capacity of air pump not less than 
one-sixteenth of the capacity of +g cylinder. 

19. Main Engine-Driven Fi Pumps.—Capacity of 
each engine-driven feed pump 1/700th of capacity of 
Lp. cylinder. 

20. Pump Gear.—Load on pump gear to be calculated 
as follows :—Load in Ib. = 25 (area of air pump bucket + 
area of circulating pump bucket) + 15 (area of both 
feed pump rams + area of both bilge pump rams). All 
in square inches. 

aximum Pressures on Pump Gear Bearing Surfaces.— 


Lb. per sq. in. 
--- 4006 


Pump link pins 
Engine link pins ... one aes 300 
Pump lever centre gudgeon bearings 250 


For ca vessels of large tonnage it is recommended 
that the circulating and feed pumps be independently 
driven pumps. 

21. Utilization of Heat in Exhaust Steam from Auciliary 
Engines.—A source of very considerable economy in a 
marine installation being the complete absorption by the 
feed water of the heat in the exhaust steam from the 
various auxiliaries, including the steering engine, electric- 
light engine and evaporator, such a vacuum should be 
carried in the main condenser as will enable this to be 
effected in all seas in which the vessel t A vacuum 
of 27 in. maintained in the steam space of the condenser, 
the temperature of the sea being 70° F. (barometer 30 in.) 
has been found to meet these requirements on an average 
cargo boat. 

22. Cooling Surface.—In determining the amount of 
cooling surface per i.h.p. average at sea, provision should 
be made for the rapid initial degrading effect of oil and 
scale on the tube surfaces, and also for the permanent 
prejudicial effect on the condensing efficiency of the 
residual air in the condenser. 

23. Air Extraction by Steam Jet.—When a steam jet is 
employed for the extraction of air, and a suitable design 
of condenser is adopted, the greatly increased efficiency 
of the condensing surface enables a higher temperature 
of feed to be obtained, and for a given vacuum the sizes 
of oll ge and circulating pump to be considerably 
reduced, thereby saving pumping power and total 
weight. 

24. Pressure Losses in Vacuum System.—It is important 
to minimise the loss in absolute pressure between the 
steam space in the condenser and the mean vacuum line 
as shown on the |.p. indicator diagram, and also the loss 
between the steam space in the condenser and the air- 
pump suction pipe. 


12} lb. per sq. in. below the atmospheric line when the 
vacuum in the steam space of the condenser is 27 in. ; 
(b) the speed of steam over the condensing surface should 
be such that the total resistance through the condenser 
does not exceed one-tenth of an inch of mercury or 1.36 in. 
of water, as measured by a resistance gauge. 

25. Prevention of Delivery of Oil to Boilers.—It is 
desirable that the oil should be separated from the 
auxiliary exhaust steam before it is used to heat the 
feed water, but in any case the feed water must be 
oan through a satisfactory filter before delivery to 

rs. 


26. De-aeration of Feed Water—Means should be 
provided for the de-aeration of feed water before it enters 
the boiler, with the object of preventing corrosion. 

27. Prevention of Heat Loss by Lagging.—Heat loss by 
radiation from unprotected surfaces being a very appre- 
ciable factor in the ultimate economy of a steam installa- 
tion, the lagging of boilers, steam pipes, cylinders, 
auxiliary exhaust pipes and feed pipes should receive 
expert attention in order to promote efficiency by means 
of an adequate thickness of non-conducting material 
applied in a workmanlike manner. 





TRADING WITH THE ENEMy.—A new list of additions 
to the Statutory List of firms of enemy nationality or 
enemy association with whom persons in the United 
Kingdom are forbidden to trade can be obtained at a 
trifling cost from the Superintendent of Publications, 
H.M. Stationery Office, Imperial House, Kingsway, W.C. 





PersonaL.—Mr. C. J. Hunt, who until recently was 
chief contract engineer to Bruce Peebles and Co., Limited, 
Edinburgh, has been appointed chief engineer to the 
company, and Mr. Wm. Oliver, who has for some time 
been acting chief estimating engineer (in the absence of 
Mr. R. Shaw on active service), has been appointed 
chief contract engineer. 





Tue Lonpon Scuoort or Economics anp PorrricaL 
Scrence (University or Lonpon); Rosesery Prizes.— 
The Rosebery prize for the session 1915-16, of 25i., 
has been awarded for the monograph on “‘ Workmen’s 
Trains’ submitted jointly by io. W. G. Chapman 
and W. H. Jarvis, both of the Great Western Railway. 
The monograph will be published in the school series. 
The Rosebery prize for session 1915-16, of 10/., has 
not been aw An award of 5i. has been made to 
Mr. A. J. Jenkins, of the Illinois Central Railroad, 
of U.S.A., whose essay was considered by the examiners 





equivalent strength is given. 


to be worthy of mention. 


In good practice (a) the vacuum line should scale | 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

South Yorkshire Coal Trade.—The most notable event 
of the week is the appointment of a special committee 
to deal with the transport question. Matters have 
reached such a critical stage that Government inter- 
vention was inevitable, with the result that a new body, 
representing all interests, sprang into existence. At its 
jing during the latter part of this week it will 
.consider certain jons to remedy the present 
aggravating delays in the railway deliveries. The 
pooling of wagons appears to be the popular solution, 
xpected 





and some definite action in this direction is e _ 
The general state of the trade reveals no material 
alteration. Outputs of steam fuel are going away with 
regularity and great freedom, and collieries have an 
abundance of orders on hand. Neutral countries are 
receiving a smaller supply than previously, but this is 
counterbalanced by increased calls from other quarters. 
A large tonnage of gas coal is going away on contract 
account to inland works. Cobbles are active, and 
slacks a big improvement on the earlier part of the year. 
Cokes are scarce and dear. Quotations :—Best branch 
hand-picked, 20s. 6d. to 21s. 6d. ; Barnsley best Silk- 
stone, 18s. 6d. to 19s. 6d.; Derbyshire best brights, 
18s. 6d. to 198. 6d. : Derbyshire house coal, 17s. to 18s. ; 
best large nuts, 16s. 6d. to 17s. 6d.; small nuts, 15s. 6d. 
to 16s. 6d.; Yorkshire hards, 16s. 6d. to 17s. 6d. ; 
Derbyshire hards, 16s. to 17s.; best slacks, 12s. to 13s.; 
seconds, 10s. 6d. to lls. 6d.; smalls, 7s. 6d. to 8s. 6d. 
per ton at pit. 


Iron and Steel.—There is no sign of a falling-off in the 
great and growing demand for steel, and the whole of the 
great works here are engaged night and day upon the 
maximum production. The huge orders which arrive 
do not to-day create the heartburning of the earlier days 
of the war, for machinery and men are working smoothly 
and with the minutest interruption. Nevertheless 
works expansions proceed apace on the plan that the 
demand may be even greater than the present exacting 
requirements. Makers of twist drills, we are exclusively 
informed, have, in certain cases, been told to double 
their output at the earliest opportunity. They have 
— their willingness, _— ed they are given the 
all-important labour and plant. The result has been to 
stop, for the time being at any rate, the weeding-out of 
semi-skilled machinists and other workers, and also to 
introduce more female assistance into the works. High- 
8 steel makers are likewise requested to accelerate 
and expand their production, so as to give all possible 
aid to makers of cutting tools. The foregoing informa- 
tion will afford ample explanation of the activity which 
prevails in the material market. Common irons are in 
good demand, and both Lincolnshire and Derbyshire 
makers report satisfactory business. Hematite iron is 
also meeting a brisk inquiry. West Coast brands change 
hands at the top figure of 127s. 6d., with delivery here, 
and East Coast 122s. 6d. There are no surplus supplies 
| of hematites when contracts have been fulfilled. H ere 
is still a boom in the cutlery trade, but manufacturers are 
perturbed about the question of steel supplies. For 
over a year now Sheffield houses have enjoyed the 
German as well as their own foreign trade, and have 
also had enormous contracts for the army and navy. 
Present-day orders are on the same unprecedented scale, 
but only a small proportion can be supplied. Table 
knives, clasp knives, butchers’ and cooks’ knives, 
scissors, razors, surgical instruments, spoons and forks 
are all urgently wanted, but the supply will greatly 
depend upon the attitude of the Ministry of Munitions 
to the cutlery trade steel supplies. Frost havoc has 
caused a brisk spell of business in the plumbing trade. 
Among the latest Government tenders taken up here 
are those for 1,500 laboratory scissors, 2,000 tinmen’s 
groovers, 2,500 stakes, 3,000 gauges, 3.000 carpenters’ 
squares, 6,000 tailors’ scissors, 23,000 farriers’ buffers, 
critchells and stamps, 30,000 chisels, 40,000 turnscrews, 
80,000 hammers of all sizes. In the latest overseas 
business are to be found orders for saws, sheep shears, 
files, knives, tools, hardware, sickles, ploughs, steel, 
cutlery and plate. 








New Etectrric MerropouitaN Raruway IN MaprIp. 
|—The Gaceta de Madrid has published the text of a 
concession which has been granted to Sefior Don Miguel 
Otamendi y Machimbarrena for an underground electric 
railway in Madrid, to consist of four lines. The State 
grants no guarantee, nor interest, nor subvention for the 
construction of the railway. The first line is to be built 
in three years and the three others in eight years. The 
first line in question has a developed length of 2.5 miles, 
and its construction is to be commenced within three 
months. It is estimated to cost about 8,000,000 pesetas 
(320,0007.), which have been already subscribed. 





Wriure’s Press Guipe.—tThis guide-book for the 
mt year, the forty-fourth annual edition, contains 

an index of the press of the United Kingdom, and lists 
of the principal Colonial and foreign journals. The 
information includes the date of foundation of the 
British journals, the day on which they appear, their 
price, and the address of the publishers. a special 
— the journals are classified under the interests, 
essions, trades, sciences, &c., with which they deal. 
Metropolitan newspapers and =—a? are also 
classified according to the date of publication, whilst 
the provincial ne are classified according to 
counties and towns. book is published at the price 
of ls. by Messrs. James Willing, Ltd., 125, Strand, 
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NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Scotch Steel Trade.—The pressure for the delivery of 
steel of all grades required by the Ministry of Munitions 
and the Admiralty shows no slacking-off, and even with 
the additional rolling-mills now employed turning out 
sectional material it is doubtful if the demands can be 
fully met. Nothing, however, is being left undone to 
speed up the output, and all along the line the greatest 
activity prevails, the entire production being immediately 
absor' by the controlled establishments engaged on 
war work. The new source of activity in the Clyde 
shipyards has created an exceptional demand for ship 
plates, which must be met, while the demand for steel 
bars for shells has in no way diminished. With the home 
consumption so rapidly increasing, less than ever is 
available for export, shipments being only permitted 
to the Allies, and even these are limited. ke follows, 
naturally, that export rates meantime are purely 
nominal, while the full maximum prices are easily 
realised on home account. For ship plates the quotations 
run from 14. 12s. 6d. Pr ton upwards: boiler plates 
are about 15/. 10s. and up; and angles are, roughly, 
14. 15s. and up. 


Mclleable Iron Trade.—The demand for malleable iron 
continues and increases, yet notwithstanding the fact 
that no licence for export is required, the necessities of 
the Government are now so great that makers have little 
opportunity of considering the claims of any other 
consumers, either at home or overseas. Indeed, the 
available supplies are almost infinitesimal, as practically 
nothing but war contracts are being executed at the 
moment. Prices remain quite steady, and from 
147. 128. 6d. to 147. 15s. per ton is still quoted for 
“Crown ”’ bars. 


Scotch Pig-Iron Trade—Constant and _ ceaseless 
activity prevails to such an extent in the pig-iron trade 
that it seems well nigh impossible for the makers to supply 
all the demands made upon them, every ton of output, 
huge though it be, being speedily absorbed locally, 
particularly in the case of hematite and forge qualities. 
The export trade is dwindling to a mere fraction, as the 
only sh'pments going through are to the Allies, neutrals 
being quite out of the running in the meantime. Even 
if makers were in a position to supply Colonial or other 
overseas customers, the difficulty of obtaining a licence 
is @ very serious stumbling-block. While rates continue 
firm, they remain unaltered. 


Steelworkers and War Loan.—A very generous offer 
has just been made by the directors of the Glasgow 
Iron and Steel Company, Limited, to their employees 
in the works at Wishaw, an offer which deserves to be 
widely taken advantage of. They agree to advance to 
every worker in their employment such a sum as he 
(or she) desires to invest in the new War Loan, the 
amount advanced to be deducted regularly, and in equal 
proportions, from each pay from now until the end of 
the year, at which date each worker will receive his 
(or her) holding and be paid the actual interest which 
shall then have accumulated upon the investments. 
Messrs. Hurst, Nelson and Co., Limited, Motherwell, have 
made a similar offer to their workers. 





Tue Sates Manacers’ Assocration.—At the monthly 
dinner and meeting on Thursday, February 15, at the 
Queen’s Room, Holborn Restaurant, at 6.45 p.m. for 
7 p.m., the Right Hon. John Hodge, M.P., Minister of 
Labour, will give an address. 


Opticat Giass.—The Advisory Council of the Govern- 
ment’s Department of Scientific and Industrial Research 
have added to the list of their technical committees 
a Standing Committee on Glass and Optical Instruments. 
The membership of the committee is at present as 
follows :—Professor H. Jackson (chairman), Mr. Conrad 
Beck, Professor C. V. Boys, F.R.S., Mr. F. J. Cheshire; 
Mr. A. E. Conrady, Mr. A. S. Esslemont, Mr. J. W. 
French, Dr. R. T. Glazebrook, F.R.S., Sir Howard 
Grubb, F.R.S., F.R.A.S., Mr. E. B. Knobel, F.R.A.S8., 
Dr. T. R. Merton, Professor J. W. Nicholson, D.Sc., 
Captain Creagh Osborne, R.N., Mr. H. J. Stobart, 
Mr. J. Stuart, Mr. M. P. Swift, Mr. William Taylor, 
Mr. F. T an, Lieut.-Colonel A. C. Williams, Mr. 
W. F. J. Wood. The committee met on December 11, 
and, having regard to the urgency of the problems requir- 
ing investigation in respect of these essential industries, 
appointed a series of sub-committees to which various 
special problems were referred. Among these problems 
the more important are :—(a) Raw materiels for glass 
and glass- ing ; (b) optical properties of a large range 
of glasses ; (c) general physical and chemical properties 
of glass and glassware for scientific and industrial 
purposes ; (d) testing and standardising of glassware ; 
(e) workshop technique; (f) X-ray glass apparatus; 
(g) optical calculations and lens designing ; ) optical 
instruments ; (j) translation of foreign works on optics. 
This brief description indicates certain lines of investi- 
gation which have been brought forward. The Standing 
Committee does not propose to limit itcelf to these 
subjects, but is prepared to consider and rt upon the 
necessity for investigation in other directions, relevant 
to its terms of selemat. Manufacturers who have 
experienced difficulties uiring investigations for their 
solution in connection with the subjects of glass and 
optical instruments, or who desire to make suggestions for 
special researches on these subjects, are invited to com- 
municate in the first instance with the Secretary of the 
Research Department, Great George-street, Westminster, 
S.W., who will direct the correspondence into the 
appropriate channels for attention. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Business in Cleveland pig- 
iron continues on a very satisfactory scale. For home 
use, and for delivery to Scotland, allocations are being 
freely made, and there is further substantial inquiry on 
behalf of our Allies. Licences for export are being 
granted more liberally, but there is still considerable 
delay in shipment due to tonnage difficulty. Exporters 
are little disturbed by Germany’s latest threat, and 
express the belief that within a few days steamers will 
be sailing as usual. For the time being, however, the 
holding up of tonnage is responsible for easier home 
conditions. Supply of ig;iron for home requirements 
is more than ample. For home consumption No. 3 and 
No. 4 foundry and No. 4 forge all stand at 87s. 6d., 
and No, 1 is 91s. 6d. For shipment to our Allies a fair 
average quotation of No. 3 is 97s. 6d., though the price 
varies from 958. to 1008., whilst No. 1 is put at 102s. 6d. ; 
No. 4 foundry, 96s. 6d. ; and No. 4 forge, 958. 6d. There 
are still occasional inquiries for dispatch to neutral 
countries, and the minimum rates named are 105s. for 
No. 3 and 110s. for No. 1. A parcel of Middlesbrough 
warrants is stated to have been sold this week for ship- 
ment to a foreign port. The price paid is given at 106s., 
and the quantity sold is understood to be 300 tons. 


Hematite Iron.—There is a considerable business pass- 
ing in East Coast hematite iron. Supply is plentiful, but 
some local consumers complain that deliveries are 
hampered by shortage of trucks. Much less difficulty 
is experienced in obtaining licences for export. Permits 
for shipment this month are being granted, and it is 
reported that licences have been issued for the dispatch 
next month of very substantial parcels to our Allies. 
Quotations are very firm, Nos. 1, 2 and 3 are 122s. 6d. 
for home use, 137s. 6d. for shipment to France, and 


1428. 6d. for export to Italy. 


Stocks and Shipments of Pig-Iron.—Stocks of pig-iron 
at makers’ yards are only small. The quantity of Cleve- 
land pig-iron held in the public warrant stores here still 
stands at 2,748 tons, com of 2,712 tons of No. 3 
quality and 36 tons of other kinds of iron deliverable 
as standard, but further withdrawal may be announced 
at any time. Shipments of pig-iron from the port of 
Middlesbrough, so far this month, are officially returned 
at 4,515 tons, as compared with 3,284 tons to the same 
date last month, and 9,540 tons for the corresponding 
part of February last year. 


Coke.—Local demand for coke keeps on a large scale, 
and as a consequence the fixed maximum prices for 
furnace kinds which have ruled for some months past 
are well maintained. Thus average blast-furnace coke 
is 28s. at the ovens, and 30s. 6d. at the ovens is the 
quotation for qualities low in phosphorus, 


Foreign Ore Imports.—Imports of foreign ore to the 
Tees are on a very satisfactory scale. So far this month 
the unloadings at the port of Middlesbrough amount to 
44,310 tons. 


Manufactured Iron and Steel.—The finished iron and 
steel industries present few new. features of moment. 
Manufacturers are working at full pressure, and output is 
being steadily increased by setting in motion additional 
plant. It is very gratifying to be assured that not- 
withstanding the heavy pressure for delivery of other 
descriptions, production of mercantile shipbuilding 
material is now very large and is still growing. Quota- 
tions, all round, are strong. The following are among 
the principal market rates for home use :—Common iron 
bars, 131. 15e.; best bars, 14/1. 2s. 6d.; best best bars, 
141. 10s.; best best. best bars, 14/. 17s. 6d.; iron ship 
plates, 137. 10s. to 141. 10s.; iron ship angles, 13. 15s. ; 
iron ship rivets, 171. 10s. to 18/. 10s. ; king iron and 
steel (parallel), 12/.; packing iron and steel (tapered), 
141. 5s. ; steel bars (no test), 14/. 10s. ; steel ship plates, 
1ll. 108.; steel ship angles, 11/. 28. 6d.; steel ship 
rivets, 191. to 201.; steel boiler plates, 12/. 10s8.; steel 
strip, 17/.; steel hoops, 17/. 10s.; steel joists, 11. 
2s. 6d.; and heavy steel rails, 10/. 17s. 6d. 


Manufactured Ironworkers’ Wages Advanced.—The 
accountants to the Board of Conciliation and Arbitra- 
tion for the Manufactured Iron and Steel Trade of the 
North of England have certified the average net selling 
price of iron rails, plates, bars and angles for the two 
months ended December 31 last at 13/. 58, 7.22d. per 
ton, as compared with 12/. 17s. 1.91d. per ton for the 
previous two months, and in accordance with sliding 
scale arrangements wages for February and March are 
advanced by sixpence per ton on puddling, and 5 per cent. 
on all other forge and mill work. The total advance in 
wages announced since the beginning of the war is 65 
per cent. 





NOTES FROM THE SOUTH-WEST. 

Coal Markets.—Inactivity and depression remain the 
principal feat of the Cardiff coal market. The 
intentions of the Government in respect ‘to the combing- 
out of mines are now clear. The latest instructions 
are much less drastic than the original intentions. 
Miners and surface-workers who were employed in other 
industries prior to August 14, 1915, are all liable to 
military service, but bona-fide miners and surface-workers 
temporarily absent from the industry on August 14, 
1915, and who subsequently returned, are not to be 
regarded as having entered the industry since that date. 
Meanwhile the demand for all kinds of coal, outside the 
requirements of the Admiralty authorities, been 
extremely slack. Second Admiralty large coals were 





to a large extent monopolised by the authorities, but 


even so, a buyer with a prompt boat could secure 
supplies at 26s. and even less. Black Vein and Western 
Valleys large were freely available round 25s., and Eastern 
Valleys ranged from 22s, 6d. to 24s. 6d., according to 
quality. Small steams were also in excess of exporters’ 
requirements and the best bunker descriptions were 
obtainable round 17s., seconds from 15s., good cargo 
sorts from 12s. 6d., and inferior cargo sorts from 10s. 
Large dry coals were plentiful, and commanded from 
22s. 6d. to 26s., while the inferior smalls were done at 
under 10s. on more than one occasion. The export 
demand for bituminous coals was very quiet, and prices 
were nominal. No. 3 Rhondda la was round 26s. 6d., 
No. 2 Rhondda large 24s., No. throughs 19s., and 
smalls 16s. Coke available for export has been a little 
more plentiful, and for spot shipment prices were slightly 
lower. Special foundry coke was practically unobtainable 
and nominally worth 658., but — foundry was 
more easily securable from 55s. to 57s. 6d. and furnace 
round 50s. There was hardly any demand for patent 
fuel for export owing to a lack of shipping, and buyers 
in a position to take prompt spot and prompt delivery 
could secure supplies down to the limitation price of 30s. 
Anthracites were particularly easy, and sellers were ready 
to grant substantial concessions to prompt buyers in 
order to obtain a release of empty wagons. Best malting 
large was round 28s. 6d., machine-made cobbles from 34s., 
nuts from 33s. to 35s., and culm round 9s. 9d. Large 
steams were nominally round 27s. 6d. and bunkers from 
18s. Bituminous prices were kept fairly steady by a 
good inland demand, and No. 3 Rhondda large were 
round 28s., through-and-through 19s., and smalls 18s. 


Merthyr Steel Works.—The reconstruction of the 
Cyfarthfa Iren and Steel Works at Merthyr Tydfil, 
which have been idle for about six years, was commenced 
in September last, and it is expected that they will be 
reopened in about a week’s time. Work will be re- 
started in the rolling-mill department, but as it is 
anticipated that the blast-furnaces will not be started 
for some months, ingots for rolling into steel products 
will be provided from other sources. 

Dividends and Reports.—Taft Vale Railway Company: 
The interim dividend, at the rate of 34 per cent. per 
annum, on the ordinary stock for the half-year ended 
June 30, 1916, absorbed 90,869/., leaving a balance of 
117,5731., which will admit of the payment of a dividend 
at the rate of 34 per cent. per annum for the half- 

r ended December 31, 1916, making 39 ong cent. 
or the year, carrying forward a balance of 26,7041.— 
Cardiff Railway Company: The directors recommended 
the payment of the following dividends for the year 
ended December 31, 1916: At the rate of 4 per cent. 
per annum on the preference shares, 4 per cent. per 
annum on the preferred ordinary stock, 3 per cent. per 
annum on the second preferred ordinary shares, and 
1 per cent. per annum on the a ;_ carrying, 
forward a balance of 9,311/.—Barry Railway Company : 
The ‘directors recommend a dividend for the half-year 
ended December 31, 1916, at a rate of 9} per cent. per 
annum, making 9} per cent. for the year, and carrying 
forward 6,978l., against 6,874/. in 1915.--Rhymney 
Railway Company : The directors recommend a dividend 
at the rate of 5 percent. on the ordinary stock for the 
half-year ended mber 31, 1916, leaving a balance of 
3,494/. to be carried to next account. This is equal to 
a rate of 10 per cent. per annum.—Swansea and 
Mumbles Railway : The report recommends dividends of 
44 and 7} per cent. on the preference and ordinary shares 
respectively.—Port Talbot Railway and Dock Company : 
The directors recommend dividends at the rate of 9 per 
cent. per annum on the ordinary shares, and 4 per cent. 
on the preference shares for the half-year ended 
December 31, 1916.—Town Line (London), Limited 
(Harrison, Sons and Co., Cardiff, managers), has paid 
the second interim dividend of 5s. re share, free of 
income-tax, this being at the rate of 20 per cent. per 
annum.—aHill’s Dry Docks and Engineering Company, 
Limited: The directors have declared an interim 
dividend, for the first time in 17 years, at the rate of 
10 per cent. per annum, less income-tax.—Emlyn Line, 
Limited (Emlyn-Jones and Co., Limited, Cardiff, 
gers), has declared a final dividend of 12} per 
cent., making 20 per cent. for the year, free of tax.— 
Brecon and Merthyr Railway: The directors recom- 
mend a dividend of 4 per cent. per annum upon the 
first preference stock for the year ended December 31, 
1916, and 2 per cent. per annum on the second preference 
stock, carrying forward a balance of 2,328/. 








Tonesten Lame Manvuractrure. — Manufacturers 
rarely give detailed information as to their special 
rocesses. In Machinery of December, 1916, however, 

. C. Eisler describes in detail the processes and 
apparatus by means of which the United Incandescent 
Lamp Company, of Budapest, Hungary, manufacture 
their lamps. Thirty-four diagrams illustrate the swaging 
of the slug, the wire drawing, flushing of the wires, 
formation of the zi , stem making, piercing of the 
bult,, exhausting the bulb, sealing in the leads, testing, &c. 





Hien Prices ror Scrar in Germany.—At a sale 
of railway scrap at Cassel some exceptionally high 
prices were obtained. For iron rails, 110.60 to 112.76 
marks per ton were paid (against 73.50 to 78.50 marks 
per ton on July 8, 1916); for steel rails, 139.22 to 141.57 
marks per ton (against 106.82 marks in July, 1916); 
for iron scrap, 77.50 to 95.76 marks per ton (against 
56.93 to 66.98 marks per ton in July); for steel serap, 
85.67 to 100.16 marks per ton (against 63.90 marks in 
July); for cast-iron scrap from machinery parts, 115.50 





to 141.29 marks per ton (against 74.20 marks in July). 
All the above scrap was bought for melting down, 
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NOTICES OFM MEETINGS. 

THE Puysicat SocieTy oF oF LoxDon. —Friday, February 9, at 
5 p.m., at the Imperial College < Science, Imperial Institute 
Road, South Ken ete 8. After the business meeting the 
following papers will be read: ‘‘ A Special Test on the Gravita- 
tion Temperature Effect,” by Mr. P. E. Shaw, B.A., D.Sc., and 
Mr. C. Hayes, B.Sc. “* Note on the Calculation of the Coefficient 
of Diffusion of a Salt at a Definite Concentration,” by Mr. A. 
Griffiths, D.Sc. 

THE Ceramic Society.—Saturday, February 10, at 7 p.m., 
at the Central Schools of Science 0A Te hnology. A paper 
will be read entitled ‘* Acid and Basic Furnace Lining.” 

THe Norra or ENGLAND INSTITUTE OF MINING AND 
MECHANICAL ENGINEERS.—Saturday, February 10, at 2 p.m., in 
the etn pene es Newcastle-u + = the following 
papers will be o ‘or discussion :—** rption of Ox 
by Coal” (Parts Parte VIII and IX), by Mr. T. F. Winmill, B.A., Bye. 
“The Economical Production and Utilisation of Power at Col- 


lieries,” by Mr. F. F. Mairet. The png = FS will be read 
or taken as read:—‘‘ Further Notes on Sa ety Lamps, by Mr. 
Sinen Tate. 


THE MINING INSTITUTE OF SCOTLAND.— Saturday, Februa 
, in the Heriot Watt College, Chambers Street, in- 
bur, Mr. David Ferguson’ s paper on “‘ The Hurlet Sequence 
ond the Base of the Carboniferous Limestone Series in the 
Districts of Campsie and Kilsyth ” will be discussed, Mr. David 
M. Mowat’s paper on ‘The Summerlee Visual Indicator” will 
be discussed. A pa will be read and a demonstration given 
by Mr. John B. Thomson on ‘*The Chalmers-Black Visual 
Indicator.” 

THe Roya Society or ArTs.—Monday, February 12, at 
4.30 p.m. Cantor lecture.—* The History : and —s of Town 





Planning and Civic Architect y P . Beresford 
Pite, F.R.I.B.A., Royal College’ of Art, o- “Kensin 
(Lecture IIT). Wea ednesday, February 14, at 4.30 gh. 


ways and Byways,” by Mr. Lawrence W. Chu . Bee 

the Commons and Footpaths Preservation Society. The ht 

Hon. Lord Farrer will preside. Thursday, Fe' ruary 15 fn 

4.30 p.m. Indian Section. —*The Indian Silk Industry,” 
H. Maxwell-Lefroy, M.A., F.E.S., F.Z.S., Im sek 
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THE CONTROL OF PUBLIC UTILITY 
SERVICES. 


Our forefathers, reminiscent of encroachments by 
the Crown, held firmly by the saw that eternal 
vigilance was the price of liberty. The danger of 
aggression by Royal Prerogative has long since 
ceased to be a disturbing factor in practical politics, 
and we are accordingly in a position nowadays to 
appreciate the fact that there are other items to 
be included in any invoice professing to appraise 


139/ the total costs of the right of self-government. 
42|That these items are by no means unimportant 
43 | forms the main theme of a paper on “Reform and 


Regulation ” read before the Boston (U.8.A.) Society 
of Civil Engineers, by Mr. A. C. Humphreys, 


‘ president of the Stevens Institute of Technology. 
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Much of the interest of “the edldeces lies in the 
similarity of the problems which have to be solved 
by the democracies on both sides of the Atlantic. 
In both the difficulty is to secure a reasonable 
standard of efficiency in municipal and State 
departments, and a reasonably high standard of 
honesty in the treatment of large corporations 
operating public utilities. Mr. Humphreys in his 
paper makes no such extravagant demand as that 
the efficiency of Government departments shall be 
raised to the level of the best class of private under- 
takings, but he strongly expresses the opinion that 
the efficiency of service can never be as high under a 
democratic régime as is at times attained under an 
autocracy. History, we believe, bears this out. 

The public services in the earlier part of the reign 
of Louis XIV were incomparably better in France 
than in England, and have, we believe, been sub- 
stantially superior in modern Germany to what they 
are in this country. Whilst this is true, it is also 
equally the case that the standard never falls quite 
so low in democratic countries as it has done in cer- 
tain autocracies. Probably, indeed, if an average be 
taken over the whole world the advantage may be, 
on the whole, with the democracies. 

The difficulty lies in part in the fact that no man can 
serve two masters. Pepys, who was a highly efficient 
public servant in his day, in spite of his success in 
bamboozling by his famous speech the Commons 
Committee of Inquiry, resented strongly the idea 
of being accountable to the House of Commons 
instead of to a single head, and a similar feeling was 
y.| probably responsible for the remark of a very able 
engineer on abandoning, after some years’ very 


per | successful service, the direction of a large municipal 


power. station. Whilst adhering strongly to. the 
view that such enterprises should (in the particular 
colony concerned) be in municipal hands, he asserted 
his firm intention of never again taking service 
"! under a public authority. One of the difficulties 
met with was the reluctance of the politicians to 
face facts. In one case the mayor appealed to him 
in connection with an offer from a company of a 
supply of natural gas. To the politician’s disgust, 
he was informed that the price quoted was much 
below the figure at which power gas could be 
generated in the city. ‘“ You are, then, in favour 
of the proposal,” said the mayor, in some consterna- 
e|tion. “No,” was the reply, “you asked for the 
facts, and I gave them to you, but on political reasons 
I am opposed to the scheme and shall vote against 
it on a referendum.” 

Such an attitude is a perfectly legitimate one. 
whether the speaker was right or wrong in his 
opposition. There are many questions which 
cannot be decided solely on one set of considera- 
tions. The politicians and those who elect them 
may fairly enough decitle on the policy to be 
pursued in any given case, but it is their duty to 
ascertain from expert advice the probable cost to 
the community, and to put these ascertained facts 
fairly before it. 

The great danger against which democracies 
have to guard is the interposition of a buffer of 
__ | politicians between the community and expert 
= opinion. ‘The politician is within his rights in 
advocating a policy, but not in suppressing or 
putting a gloss upon the recommendations of such 
experts as he may consult. A notorious instance 
of how this may be done occurred when the late 
Sir William Vernon Harcourt was Chancellor of 
the Exchequer. He announced that the provision 
for national defence he proposed had received the 
unreserved support of the Board of Admiralty— 
a misstatement which he had to correct next day 
under a threat of a general resignation of the Sea 
Lords, Again, the Select Committee of 1913 on the 
London Traffic Problem had the effrontery to deplore 
that the citizens of London received the police reports 
on traffic from an independent authority instead 
of indirectly through the County Council. The 
opportunity of editing these reports in favour of 
the tramway undertakings was accordingly wanting. 
An amusing aspect of the question is that the very 
men who are in practice most anxious not to let 
the public have access to the whole truth prefer 
to take as their political motto the maxim, “ Trust 
the je.” 


In practice this plan is, however, by no means in 
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favour with the elected of the =F and from 


Mr. Humphrey’s observations it would seem that 
packed commussions of inquiry are at least as rife 
in the States as here. With us it is in its more 
flagrant form a comparatively recent growth, initiated 
possibly by the report of a House of Commons 
Committee in favour of running powers being granted 
over certain lines of the Newcastle-on-Tyne Cor- 
poration. This favourable report was issued on the 
ground that the evidence showed convincingly that 
the project would be greatly to the advantage of 
the public. It required some very active exertion 
on the part of the corporation to persuade the House 
of Commons to reverse the verdict; and party 
managers decided accordingly that fewer risks 
must be run in the future. Mr. Gladstone’s method 
of securing reports of the type he desired was more 
subtle than the more modern plan of packing 
committees, but was less certain in action. It 
consisted in framing the terms of reference so as to 
limit as straitly as possible the admission of evidence 
or considerations which might lead to an unwelcome 
conclusion. 

Both of these methods would appear to be 
in vogue on the other side of the Atlantic. Mr. 
Humphreys states definitely that in public inquiries 
‘in the States there is seldom any well-sustained 
purpose to put on record the truth, the whole truth 
and nothing but the truth. If inconvenient facts 
are being elucidated the chairman arranges to cut 
the witness short. Indeed, he quotes the chairman 
of the Federal Industrial Commission as announcing 
that he was not of a judicial turn of mind and 
meant to conduct his “ investigations ” on the basis 
of opinions he already held. Chairmen of this type 
take the utmost pains to protect from cross- 
examination favoured witnesses, whilst treating 
impartial expert evidence as drastically as possible. 
A notable instance was afforded in this country by the 
last Select Committee appointed to consider the Lon- 
don traffic problem. Independent police authorities 
having no ulterior motive beyond the public good, 
but who indicated the inadvisability of certain pro- 
posed tramway extensions, were treated as “ hostile 
witnesses,” whilst the greatest consideration was 
shown to witnesses on the other side. Indeed, Sir 
Laurence Gomme and Sir John Benn were actually 
asked to tender expert evidence on purely technical 
and scientific questions. The former was, it is true, 
a notable antiquarian and had some knowledge 
of statistics, and on such matters his opinion was 
entitled to weight. He was, however, allowed to give 
evidence on some puiely engineering matters, in 
relation to which he was, of course, entirely with- 
out any special qualification to form an opinion, 
and in which, as a matter of fact, he was quite 
misinformed as to the effect of certain mechanical 
operations. The views expressed by Sir John Benn 
involved the conclusion that the best way of conduct- 
ing London street traffic would be by means of long 
trains of closely coupled tramcars. The decision to 
examine these witnesses on purely technical points 
was possibly taken advisedly, as engineers are seldom 
entirely “safe” from the politician’s standpoint. 
More recent instances of the readiness of politicians 
to express would-be expert opinions upon matters 
of which their knowledge is little or nothing have 
been brought into evidence by the recent drastic 
alterations in our train services. The editor of one 
political daily has, for example, stated definitely 
that the inconvenience caused to the public has far 
outweighed the gain from the restricted use of 
rolling-stock and the lessened fuel consumption for 
unessential services. Somewhat similar views have 
been expressed by another politician, well known 
under the pen-name of “Sub Rosa.” The truth of 
the matter can, in the nature of things, be known only 
to the Railway Executive Committee and to the War 
Office, and only harm can result from opinions 
strongly expressed by writers who in such matters 
are necessarily both ignorant and irresponsible. 

In fact the successful solution of the problems 
of the future must be sought for in a greater regard 
for the views of experts. It does not necessarily 
follow that expert advice is in all cases to control 
policy. Germany’s blunder in 1914 was largely due 
to an error of this kind. Her military ex 
promised a completely successful and profitable 
war, which would, they asserted, be over in three 





eutie, “We shall all be home again its the 
leaves fall,” the Kaier is reported to have said 
in the early autumn of 1914. Had Germany pos- 
sessed Parliamentary Government in our sense of the 
term, the opinions of the military experts would 
doubtless have been taken, but other considerations 
would also have been attended to, and the plot 
stifled in its very inception. 

An American engineer has related that some 
years ago he had a conversation with Lord Buxton, 
then Postmaster - General, who strongly resented 
his fellow - guest’s assumption of the necessary 
inferiority of municipal or Governmental operation 
of public utilities. He was then asked what amount 
was spent by the Post Office in pioneering work 
and given particulars of the huge sums spent under 
this head by certain American companies. Ap- 
parently Lord Buxton had never realised till that 
instant that Government services have ever been 
parasitic on the pioneering work of outside cor- 
porations for every substantial improvement in- 
troduced, and after some mumbling remarks about 
the reluctance of the Treasury to finance work of 
this kind, the conversation was deftly turned to 
other topics. When Oliver Heaviside showed 
reason for believing that the solution of long-dis- 
tance and submarine telephony lay in increasing the 
self-induction of the conductors, the Post Office 
did, we believe, make a number of futile experiments, 
in which Mr. Heaviside was allowed to have as 
little say as possible. The result was merely to 
discredit the idea and to delay the practical in- 
troduction of the system. When, however, Professor 
Pupin took up the matter, basing his work on 
Heaviside’s theory, he was most liberally rewarded 
and assisted by the “American company. The 
result has been to render possible direct telephony 
over distances previously unapproachable, both by 
land and sea. In this connection an amusi 
incident may be recalled in a discussion at the British 
Association on Pupinised cables. Sir Oliver Lodge 
quite properly gave Heaviside credit for his pioneer- 
ing work, to which Sir William Preece, speaking as 
an old Post Office official, observed that Sir Oliver 
was mistaken in thinking that telegraph engineers 
had learnt anything from Heaviside. This assertion 
was met by the crushing rejoinder, the consumate 
irony of which escaped, no doubt, many of the 
auditors, that Sir Oliver fully accepted Sir William’s 
statement, but that nevertheless it remained true 
that the theory had been given by Heaviside. 

One reason for the lack of efficiency in directly 
controlled public utilities lies in the strong popular 
demand for uniformity. Hence initiative is confined 
to departmental heads, and under the usual system 
of promotion a post of this character can never 
be attained by a young man, no matter what his 
genius and enterprise. It will be remembered that 
when the Post Office took over the telephones one 
of the conditions laid down was that, save under 
exceptional circumstances, no official whose services 
were valued at 700/. a year or more should he 
retained. At the time this remarkable exhibition of 
the small importance attached to mental qualities 
in the Government service remained without 
explanation. A year or two after the transfer, 
however, the secret was explained by one of the 
senior officers taken over. The fact is there was 
not room in the Government organisation for more 
than a very limited number of men with initiative. 
Little local complaints or disorders, which in company 
days could have been settled forthwith by the senior 
official on the spot, had, he said, to be in all cases 
referred up to headquarters, going through office after 
office on the way, each adding its own comments. 
The pile of accumulated documents was then 
frequently sent down again through the same 
circuitous path for further information until, 
when the matter was finally settled months later, 
the pile of papers accumulated might be nearly an 
inch thick. No doubt uniformity may be secured 
in this fashion, but uniformity and progress are 
mutually incompatible. The same official also stated 
that he was perfectly well aware of certain defects 
in the service which could be easily remedied, but 
any action taken by him would be met by an official 


experts |anub to the efiect that the matter was not in his 


de t. 


partmen’ 
That the official leopard has not changed his spots 








even — the stress of war conditions is shown ~ 
another incident recently related by an officer of the 
Flying Corps. A certain station responsible for much 
intelligence work had not, it appears, the power to 
erder on its own responsibility a card index which 
would have saved the work of a couple of clerks. 
It had to apply to headquarters, and after weeks 
of waiting met with an abrupt refusal., The cost 
to the nation of the salaries of the additional clerks 
is perhaps the minor charge in this indictment. 
What is serious, is that a department such as this 
is has not the authority to acquire the tools necessary 
for the efficient execution of its work without 
application to some. circumlocutory office, headed 
perhaps by such a man as a certain Resident for 
the Federated Malay States. This ornament to the 
service frankly informed one of his engineering 
officials that he made it a point never to consider 
the merits of any proposal when first broached, 
but always turned it down, in the belief that if the 
suggestion were really of value it would be brought 
up on another occasion. It is thus obvious that the 
nation has been hasty in attributing a modern 
origin to the policy of wait and see. 





EXTRACTING BENZOL FROM COAL GAS. 

THE recovery of benzol from coal gas, an old 
problem of fifty years ago, was urged upon the gas 
industry a few years before the outbreak of the war, 
when the outlook of the supply of motor fuel looked 
threatening. The statutory requirements of a 
minimum illuminating power in gas stood in the 
way. A compromise was effected by fixing a 
calorific standard for coal gas; but it required the 
stern demands of the war to sweep away old tradi- 
tions and to indemnify gas companies, at any rate, 
against any deficiencies in illuminating power caused 
by extraction of benzol and toluol from the gas 


ng|for munition purposes. Under these conditions 


many gas undertakings, and in particular coke-oven 
works, have taken up the benzol extraction, and a 
considerable portion of the benzol supply of the 
country is now gained in this way. The principle is 
much the same in most of these plants. The gas is 
scrubbed or washed with some absorbent oil, and 
the absorbed hydrocarbons are subsequently dis- 
tilled from thé “ benzolised”’ oil; the oil is cooled 
and returned to the scrubbers or washers. The 
term “ crude benzol” is used in a broad sense; the 
benzolised oil may contain various hydrocarbons 
and also sulphur compounds. The scrubbers may 
be of different descriptions ; the chief absorbent oils 
are creosote oil, green oil and gas oil; undistilled tar 
is also used, an old proposal of Friedlaender and 
Quaglio, of 1887. But the stills and the efficiency of 
the absorption might be much improved, and the 
need for a simple and reliable method of controlling 
oil-washing operations is generally recognised. We 
have in our notices of oil-cracking processes had to 
refer to the unsatisfactory character of the means 
used for collecting and identifying the products. In 
view of these difficulties the Ministry of Munitions 
permitted Dr. R. Lessing to communicate the 
result of some experiments of his on “A New 
Method of Extracting the Vaporous Constituents 
from Coal Gas ” to the Society of Chemical Industry, 
in their January meeting at London. 

Dr. Lessing recommends ‘dry scrubbers,” 
charged with a solid absorbent material, which he 
impregnates with some oil. His second chief point 
is that he removes the absorbed vapours by distilla- 
tion (with the aid of steam) in situ, without trans- 
ference to a still. The method was suggested to him, 
some years ago, by the observation that spent iron 
oxide from gas works absorbed hydrocarbons and 
carbon disulphide owing to the tarry matter and 
sulphur in the oxide. That absorptive power for 
hydrocarbons was indefinite, however, and the spent 
oxide induced chemical side-reactions. Dr. Lessing 
then experimented with pitch crushed to pea size ; 
but the pitch started running, and the passages 
between the grains became clogged. From a 
material of high viscosity like pitch he, therefore, 
turned to oils of low viscosity incorporated into 
highly porous inert materials which would retain 
those oils and not allow them to be thinned unduly 
and washed out by the solvent vapours they 
absorbed. The absorbent oil was thus to remain 
quiescent and to behave as a solid so far as contact 
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with the gas and the formation of back pressure 
was concerned; the back pressure is a feature of 
some importance. 

The inert material used, Dr. Lessing explained, 
consisted of broken brick, or preferably of moulded 
pieces of highly porous material; the oil was green 
oil or gas oil. The gas was passed through a closed 
vessel or “‘ scrubber still ” packed with the material ; 
when the absorption was complete the valves were 
closed, and the gas current was directed into a 
second similar vessel. Superheated steam was then 
blown through the first vessel, which was jacketed ; 
as the oil formed a very thin film exposed to the 
steam, it was not necessary to raise the whole mass 
to the steam temperature. The steam carried 
the vapour over into a condenser and a receiver, 
fitted with overflow pipes for crude benzol and for 
water respectively. Three such stills were com- 
bined for scrubbing, steaming and cooling in 
rotation. The labour involved was: restricted to 
manipulating the valves and collecting the dis- 
tillates; there were no pumps or moving parts, 
steaming was not required for more than short 


























periods once every 24 hours or more, and little 
floor space was taken up by the plant. In the 
ordinary scrubbers any thickening of the oil was a 
disadvantage, as the increased viscosity prevented 
contact between vapours and fresh absorbent. 
When the oil was absorbed by porous bricks the 
thickening of the thin film by the absorbed vapours 
was rather an advantage, as the more viscous oil 
would be more readily retained by the pores. As 
regards the time of contact necessary to ensure 
efficient absorption, the dry scrubber was also 
superior to the irrigated (spray) scrubber and to 
the bubbling apparatus; the oil locked up in the 
dry scrubber had a chance to saturate itself with 
the vapours. 

We illustrate in Fig. 1, annexed, a diagram of 
the neat apparatus with which Dr. Lessing has 
been experimenting during the last two years, 
in his own laboratory, and also in several gas 
works. The oil-soaked material rests on the per- 
forated bottom B of a cylindrical container A. 
The gas enters through the stop-cock D and passes 
downward through the material and through the 
outlet E into the gas meter, which Dr. Lessing prefers 
to arrange after the scrubber in order to prevent 
condensation of vapour in the meter itself. The 
gas leaving the meter is tested; a convenient 
cheek is kept on the operation by lighting jets both 
of the unstripped and the stripped gas ; the former 
gives a luminous, the latter a blue non-luminous 
flame, and rough photometer estimates can be 
made. During the scrubbing period the container 
jacket G, which is provided with a gauge H and a 
drain cock J, is charged with cold water. Gas is 
passed through the scrubber at the rate of 5 cub. ft. 
per hour, and the 100 cub. ft. needed for an experi- 
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ment will thus be dealt with in about 20 hours. 
The absorption period completed, the cocks E and D 
are closed, K is opened, and the water-level in the 
jacket is lowered through J to about one-third. 
The ring-burner R, which heats the jacket, is now 
lighted and steam is raised in J, the excess of steam 
escaping into a condenser 0. When the water 
is well boiling, K is shut, whilst M and N are opened, 
and the small burner S under the superheater coil 
L is lighted. The steam then passes from the 
jacket through L and M into the container and up 
through the material, escaping together with the 
vapours liberated through N into the condenser, 
which .is cooled by water entering at P and over- 
flowing at Q. The charging hole T on the top of 
the container is closed by a screw cap ; the drain cock 
F removes water condensing in the apparatus and 
any surplus oil. The distillation is continued until 
the absorbed naphthalene has been distilled over ; 
this takes about an hour. The distillate obtained, 
amounting to 100 or 200 cub. cm., is separated 
from the water and further examined by any 
convenient method of fractionation or chemical 
analysis, &c. 

We stated already that this apparatus has also 
been found very convenient for controlling washing 
operations in works laboratories, and it is being 
made for this purpose by Messrs. Alexander Wright 
and Company. The best, long-known method avail- 
able for such purposes, freezing out condensable 
hydrocarbons and fractional distillation, has been 
amplified recently and taken up by the Bureau of 
Mines and others, as we mentioned on previous occa- 
sions. Butthese methods are more suited for research 
and require skilled manipulators, and there is another 
aspect to this matter, to which Dr. Lessing referred. 
At present gas undertakings supplied a more or less 
considerable percentage of inert gases (nitrogen and 
carbon dioxide) with their product, and that dead- 
weight had to be compensated for by enriching the 
gas with compounds of higher calorific and illu- 
minating values. By studying the compounds of this 
kind “ naturally” present in the gas when leaving 
the retort or the superheater (in the case of water 
gas) it should be ascertained which of these com- 
pounds were economically the most and the least 
important, and it would probably pay to extract 
the gas exhaustively and to either reincorporate 
with it hydrocarbons of lower value for other 
purposes, or else to replace part of the extract by 
cheaper - grade petroleum. distillates or cracked 
spirits. Signs were not wanting, however, that 
a gas free of inert gases might, in the near future, 
be obtained from coal. The demand for further 
analyses and a further study of the mechanism of 
carbonisation and after - treatment of the gas 
was thus becoming more urgent, and even now a 
detailed examination was essential, for which ready 
methods were hardly available. 





SELENIUM AND THE OPTOPHONE. 

Tue war is striking cruel wounds-and inflicting 
terrible diseases. It also teaches the world, 
fortunately, how to heal and to cure these evils, 
and how to help the disabled to resume the hard 
struggle for existence. Wonderful things are done 
in cures, in surgical operations, and in artificial 
limbs. The blind, perhaps, have profited least 
from modern advance in medical science. More 
than a century ago, in 1787, Abbé Haiiy showed 
how the blind could be enabled to read by passing 
their fingers over raised type. The suggestion was 
further developed in France, in England and New 
England, and in Germany, and books have been 
printed for years, especially in the type of Louis 
Braille, who died in Paris in 1852. Such books are 
necessarily bulky and expensive. A new instru- 
ment, the optophone of Dr. E. E. Fournier d’Albe, 
promises to help, and helps already, the blind to 
read ordinary type, without further preparation, 
with the aid of the sense of hearing and of the 
peculiar properties of the element selenium. To the 
theoretical chemist selenium is intererting, to the 
technical chemist it remains little more than a 
nuisance. To the physicist it has already rendered 
valuable service and promises well, though it must 
be admitted that the reputation of selenium is not 
untarnished. Lecturing at the Réntgen Society 


‘last Tuesday, Dr. Fournier d’ Albe dealt with “ Some 
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Properties and Applications of Selenium.” He 
practically confined himself to physical properties, 
and we will refer more in particular than he did to 
the optophone. 

Selenium (atomic weight 79.2), the lecturer com- 
menced, discovered by Berzelius in 1817, was one 
of the elements standing between metalloids and 
metals, being chemically intermediate between 
sulphur and tellurium. As sulphur ranked among 
the best insulators known, the late Willoughby Smith 
had, at the Valentia Island cable station, in 1873, 
tried the grey selenium modification—of melting- 
point 217 deg. C. and density 4.8; there are other 
modifications—as insulator, and he had then 
observed that the electric resistance of selenium 
varied when it was exposed to light. As the resist- 
ance was always high, special arrangements had to 
be made to ensure both good contact of the selenium 
with the electrodes and surfaces of sufficient ‘area 
for exposure to light. Thus many selenium bridges 
(arrangements depending upon the change of 
resistance) or cells (arrangements in which a 
selenium electrode was used for generating an 
electromotive force) had been devised; the term 
cell is generally used in either case. Thin wires 
of copper, platinum, &c., were wound on insulators— 
soapstone, slate, porcelain—and coated with se- 
lenium; the cells of Shelford Bidwell and of 
Ruhmer, who enclosed his cell in a vacuum bulb, 
were of this type. Metal studs and spikes had 
been used. But the contact between metal and 
selenium led to chemical reactions—the lecturer did 
not go into this question, nor into the possible 
influences of impurities. His own cells, he stated, 
consisted of graphite and selenium ; a thin plate of 
an insulator was coated with graphite, lines were 
scratched in the graphite, and the whole covered 
with selenium, which thus bridged over the gaps 
in the graphite. These cells were of high resistance 
(a cell of 5 sq. cm. surface for photophone receivers, 
for example, having a resistance of 100,000 ohms), 
and were stable for years. 

When a selenium cell was illuminated the con- 
ductivity rose, rapidly at first, then slowly, and the 
conductivity diminished again when the light was 
cut off; the two curves were similar, but the com- 
plete recovery of the resistance was very slow. 
The theory of these changes was very complex: The 
selenium probably passed into a different crystalline 
modification, and ionisation seemed to play an 
important part. The behaviour of selenium under 
Réntgen-ray bombardment supported the assump- 
tion of ionisation phenomena. Dr. Fournier d’Albe 
had shown, in 1913, in the Royal Society, that 
selenium apparatus were capable of discriminating 
differences and fluctuations of luminosity inappre- 
ciable by the eye. 

Passing to applications, Dr. Fournier d’Albe 
remarked that selenium cells had first been utilised 
for photometric purposes, and had soon been applied 
by Minchin and others for star photometry, for 
instance, for studying the variable stars (Algol, 
by Stebbins). Bidwell had first rung an electric 
bell with the aid of a selenium relay. Since 1899 
Mercadier had devised various forms of multiplex 
telegraphs embodying selenium cells. Photo- 
telegraphy, attempted by Bidwell and others, had 
been much improved by A. Korn in 1904. In 
transmitting photogeaphs by telegeaphy Korn let 
the light beam fall through a photographic film on 
a selenium cell ; the galvanometer needle in circuit 
with the arrangement varied the length of two 
spark gaps connected with a Tesla coil and a 
vacuum bulb; and luminous radiations from the 
latter affected a photographic film; the two films 
had to move in synchronism. When drawings were 
to be transmitted a style-electrode was moved to and 
tro over the pattern, the lines of which interrupted 
the current; the arrangements for securing 
synchronism between the films or electrodes or 
mirrors had been important factors of Korn’s 
instruments... Lifebuoys had been automatically 
lighted and extinguished by means of selenium 
cells ; the sunlight falling upon a cell would 
interrupt the relay circuit. In the demonstration 
of this effect the lecturer’s sun was a powerful 
lamp, and his relay a board on which 6 rows 
of 7 small selenium cells were mounted. The 
General Electric Company had applied similar 
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arrangements for regulating lighting circuits. The 
cards for looms could be copied with the aid of 
selenium cells, and it had also been proposed to 
utilise selenium on looms in other ways. Coming 
to inventions in which sound and light had been 
combined, Dr. d’Albe mentioned Graham Bell’s 
photophone of 1880. Bell let the beam of light 
fall upon the diaphragm of a telephone and con- 
centrated the reflected waves with the aid of a 
parabolic mirror on to a selenium cell joined to a 
receiver. The singing arc could be utilised in 
connection with this type of instrument, and 
successful wireless telephony experiments had been 
made near Berlin just before the war, when con- 
versation had been carried on over distances of 
five miles. 

The lecturer then described his optophone of 1912, 
an instrument devised for converting light into 
sound, whilst the photophone was to transmit 
sound by means of light. The principle of the 
optophone was that two selenium cells (or bridges) 
formed two arms of a Wheatstone bridge, and were 
balanced against two adjustable carbon resistances, 
manganine wire serving for fine adjustment. When 
the galvanometer current was sent through the 
bridge, and the current was interrupted by clock- 
work about ten times per second, no sound was 
heard ; but when one of the cells was exposed to 
light a sound was heard in the telephone of the 
galvanometer branch. The cells, a battery of 
4 volts, and the clockwork had been mounted in a 
box, and with this apparatus a blind person could 
discover, ¢.g., the whereabouts of the windows and 
of bright objects ina room. The improved appara- 
tus of 1913 had been devised for the reading of 
transparencies formed of letters about 1 in. high. 
The recent apparatus which was exhibited was able 
to deal directly with much smaller ordinary type, 
not transparencies, that is to say, the light did not 
fall through the translucent letters, but was reflected 
from the surface of the paper itself. 

The apparatus, illustrated in the diagram annexed, 
consisted of a brilliant source of light, a Nernst 
lamp originally (now a }-watt lamp), a siren disc 
S pertorated with small holes arranged in eight 
concentric circles, and a right-angled prism and a 
short-focus portrait lens L. The lamp gave a line 
of light, intensely illuminating a vertical diameter 
of the siren disc ; the optical arrangement threw 
this horizontal beam of light on to the narrow slit 
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(about 1 mm. wide) in the flat slab or table A, upon 
which the print to be read was placed face down- 
ward, The paper was slowly moved on the table, 
so far by hand. The letter to be read at some 
particular moment would cover the slit and thus 
receive the intense illumination falling through the 
holes of the disc 8; this light was reflected by the 
paper on to two selenium ceils, which were mounted 
in parallel underneath the table, on the two sides of 
the slit. The cells were connected with a Brown 
relay and a telephone receiver; the current used 
(small battery) was of 1 milliampere at 60 volts. 
The relay, the high-resistance receiver (12,000 
ohms), and the short slit (1 cm. long instead of 5 cm. 
as formerly) were improvements ; for dealing with 
small type the slit length might have to be further 
reduced. A further great point was that the light 
was directly reflected from the print, which could 
be used as it was, whilst formerly transparencies had 
to be prepared. Delay in his researches had been 
caused, Dr. d’Albe explained, by pressure of other 
work, and in the first instance also by the impossi- 
bility of getting Nernst lamps. 

The siren dise S which we mentioned was turned 
at 30 or 40 revolutions per second by an electric 
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motor or by clockwork, so that the eight rings of 
holes gave eight musical sounds; the notes were, 
for instance, g, c’, d’, e’, g’, b’,c’,e”. These sounds 
blended together in the telephone to one musical 
note. When the part of the print lying over the 
slit A was simply white paper, this general note 
or tune was heard. When one letter, say 1, was 
printed in black on a white card, and this card was 
slowly moved across the slit, the telephone became 
silent during the moment that the black 1 covered 
the slit, preventing reflection of the light. In the 
case of n and m two and three pauses were heard ; 
but the sound did not completely die away, because 
there were the faint (oblique) strokes connecting the 
main (vertical) strokes of those letters. Thus not 
all the eight holes in a radial line would remain open, 
and the sound was modulated, and it was because 
some letters had upper appendages (h) or lower 
appendages (g) that several (practically at least 
eight) holes were needed. By means of a simple 
focusing device the length of the line of dots could 
be varied, and the instrument thus be adapted to 
types of various sizes. The letters w and m could be 
fairly well distinguished in the demonstrations ; the 
discrimination between g, d, and z proved more 
difficult. All these letters were big, about 1 cm. in 
height, and the discrimination between smaller 
letters would probably require more skill. Words 
like “train” were also submitted for experiment ; 
sound modulations could be perceived, but hardly 
anything more. The reading of ordinary type 
(newspaper) was not tried. 

The lecturer did not say that his apparatus was 
actually on the market, and it might appear that 
reading with his optophone will be exceedingly 
difficult. But we must not forget that it took us 
months to learn to read with good eyes, and that 
the hearing of the blind frequently seems perfected 
to an astonishing degree. Dr. d’Albe said that the 
blind could learn to use his optophone in a few 
weeks. His instruments are certainly ingenious and 
of gieat promise, though there are difficulties to 
which he did not refer in his lecture, having dealt 
with them on other occasions, but which were alluded 
to in the discussion. We stated in our introduction 
that selenium has not an untarnished reputation. 
Everybody will remember to have heard of the 
fatigue of selenium. Mr. A. Campbell Swinton said 
he had found selenium “tricky”; the cells varied 
from week to week. Mr. Thorne Baker had had the 
same experience ; an adjustment might be required 
from day to day, and he had recently noticed that 
selenium cells which had worked well at Paris 
would not work in London, and still less in Man- 
chester. All the same, he had great hopes of 
selenium, and he regretted that the experiments of 
Korn had not been continued. If the cells were 
properly constructed and well protected against 
atmospheric influences, they would be found 
reliable. 











WOOLWORTH BUILDING, NEW YORK. 
By Frank W. Skinner, New York. 
(Concluded from page 74.) 


Wall Construction.—The exterior walls are of 
granite and limestone up to the fourth storey, 
above which they are of terra-cotta blocks, which, 
like the granite, are backed up with red brick walls. 
These walls, with the terra-cotta facing, were built 
up at the rate of 1} stories per week by an average 
force of 100 bricklayers, working on about 120 
patent scaffolds suspended from temporary canti- 
lever beams, projecting through the windows, by | 
ropes about seven stories long. These were wound | 
on special drums connected to the cantilevers. A | 
number of spare scaffolds were provided, and were 
set in advance of requirements, so that the brick- 
layers could change to them without interrupting 
their work, while the scaffolds they had previously 
oceupied were shifted to new positions by a party 
of five men. Another party of men was constantly 
employed going around the scaffolds and raising 
them 2 ft. to 3 ft. at a time, so as to always keep the 
top of the wall about waist-high for the bricklayers 
and enable them to work to the: best advantage. 

The terra-cotta blocks were laid in mortar made of 
one part white Atlas cement, three parts Rockaway 








sand, one part limeoid and 2 per cent. Medusa water- 
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proofing compound, which was hand-mixed in the 
basement and delivered in wheelbarrows. The 
bricks were laid in mortar two parts cement, one part 
lime, and eight parts sand. The stone for the 
lower part of the walls was unloaded from trucks 
in the street by two 10-ton wall derricks, which 
delivered it to the platforms above the sidewalk, 
from which it was handled to position by breast 
derricks operated by hand in each panel of the wall. 
Every piece of stone and terra-cotta is secured to the 
steel framework by a special steel anchor. About 
30 stonemasons were employed on, the work. The 
photograph of the building, taken during the wall- 
building operations, which we reproduce on 
page 130 of the present issue gives a good idea of 
the arrangements adopted. 

Floor Construction.—The 26th floor and all of 
the floors below the second floor are made of 1 : 24: 4 
concrete generally reinforced by }-in. corrugated 
steel rods. All other floors are made of hollow 
tiles and are designed for live loads of 75 lb. per 
square foot. Forms for the concrete floors were 
hung from the beams and the tile floors were laid 
on 2 by 9 in. centring planks supported on 4 by 4 in. 
joists suspended from the steel beams by {-in. hook 
bolts 4 ft. apart. About 5,000 sq. ft. of floor 
tiles were stored for emergency on the first floor, 
but the tiles were generally delivered daily as used, 
and, together with other materials, were hoisted from 
trucks driving into the building on the street-level 
platform. They were hoisted by eight platform 
elevators with capacity for two or three wheel- 
barrows, these elevators being operated by single- 
drum 40-h.p. electric hoisting engines run at a 
speed of about 850 ft. a minute, and by four other 
hoisting engines run at a speed of 900 to 1,000 it. 
a minute. Two more hoists were installed in the 
tower and operated from the 27th to the E0th floors 
to handle materials above the level of the main 
roof. Above the 50th floor there was no room 
for hoists, and materials were carried up by hand 
or lifted by tackle. 

Temporary Passenger Lifts.—Two regular elevator 
machines were temporarily installed for passenger 
service during the construction of the building, 
and were carried up as the work progressed, and 
usually maintained service up to about four stories 
below the top of the steelwork. From this point 
the men ascended by three sets of wide ladders 
and on four permanent steel stairways temporarily 
covered with {j-in. boards, making them available 
for service before the permanent marble treads were 
installed. 

Harmony of Different Operations.—The finishing 
of the building and the installation of its mechanical 
equipment were executed by a large number of 
independent contractors and sub-contractors doing 
very diverse kinds of work simultaneously, with 
little or no conflict or obstruction to each other. 
Great care was taken to arrange details in advance 
so that the different classes of work did not interfere 
with each other, and so that each would be accom- 
plished in time for the requirements of the others 
and the greatest expedition secured. This was 
facilitated by the preparation before the beginning 
of operations of a detailed schedule, comprising 
about 70 classified items, which included all the 
principal operations and assigned fixed dates at 
which the work was to be commenced and finished. 
This assumed the commencement of the work for 
August 1, 1911, and its completion ready for tenants 
on December 31, 1912, and was substantially carried 





out. 

Elevator Equipment and Construction. — The 
elevator service is one of the highest and most ex- 
tensive ever installed, and comprises 27 electrically 
operated cars, with a combination capacity of 
about 6,000 passengers per hour in each direction. 
The cars are divided into local and express service, 
with speeds of 600 and 700 ft. per minute respect- 
ively. They have floor areas of 30 to 50 sq. ft. 
each, and are divided into different groups, averaging 
358, 530, 606 and 679 ft. height of travel for each. 
The cars have steel framework, steel and glass 
doors, telephone connections and safety appliances, 
besides being equipped with air cushions to stop 
them quickly, gently and safely, even if dropped 
the full height of travel. 

Special Construction.—In order automatically to 
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develop air-cushion safeguards in case of necessity, 
each elevator has the lower portion of its shaft 
enclosed by air-tight steel and concrete walls, with 
air-tight entrance doors at each storey for the 
entrance and exit to cars. The shaft walls were 
designed to resist an estimated instantaneous 
pressure of 20 Ib. per square inch, and are propor- 
tioned to resist a pressure of 15 lb. with a maximum 
fibre stress of only 20,000 Ib. per square inch. 
Under the test the maximum pressure recorded 
was about 18 lb. The cushion walls extend up to 
fourth, fifth, seventh, eighth and eleventh stories, 
according to the height of elevator shaft, and 
have a maximum effective height of 135 ft. They 
are built of concrete, reinforced with horizontal 
I-beams spliced at the corners with web cover 
plates and connected to the structural columns by 
hitch angles. The lower 18 ft. of the walls are 
*‘ cladded ” with Portland cement and hard wood 
set to have } to } in. clearance with the elevator 
platform. The lower doors in the elevator shaft 
are of special construction designed to resist the 
unusual possible pressures, and are made of flattened 
steel tubes fitting at the bottom into steel sills 
built into the floor concrete. As it was permissible 
to make the upper doors thicker, they are built of 
oval steel bars covered front and back with }4-in. 
wire-glass panels. The doors are operated auto- 
matically by compressed air apparatus and close 
when not held open by the operator. 

Controlling Air-Cushion Pressure.—The clearance 
space between the car and the shaft wall varies from 
js the car area at the bottom of the shaft to , 
near the top of the shaft, so that the natural flow 
of air between the car and the side of the shaft is 
about uniform for the full height of the cushion. 
If the pressure was not regulated there would be 
developed intense pressure at the foot of the shaft, 
and violent changes of velocity if a car fell from a 
great height and was brought to rest by the air 
cushion. In order to prevent this, the air in the 
cushion is controlled by outlet valves set in the 
walls at different heights and adjusted to open 
instantaneously under a pressure of 12 Ib. per 
square inch. These valves are disposed vertically 
in the shaft, so that the falling car successively cuts 
off their areas and reduces the pressure so as to 
maintain retardation nearly uniform. These speci- 
ally designed valves are substantially diaphragms 
of thin, tempered spring steel, 5 in. wide and ,}, in. 
thick, with an area of ,4, sq. ft. The upper edge is 
rigidly fixed to an horizontal hinge and the lower edge 
is normally secured by adjustable stops on both 
sides. When the computed pressure is developed 
the plate springs sufficiently to allow the lower edge 
to clear the stop and permit the valve to swing 
open and allow the air to escape. As the pressure 
falls the counter-weighted and reinforced lower 
edge of the valve springs back into position, auto- 
matically displacing the stops, which then lock it 
in place. 

In order to prevent suction when the cars rise out 
of the air-cushion shafts the latter are provided with 
inlet valves 12 in. long and 6 in. wide set in the 
walls at the foot of the shaft. These are simple 
check valves made of , in. steel plate, with an 
horizontal hinge on the upper edge and bearing 
against a leather stop on the lower edge. They are 
easily opened by outside atmospheric pressure 
whenever the interior pressure is reduced, and they 
are braced against interior pressure by pairs of 
exterior rods, against which they take bearing as 
soon as they commence to deflect outwards and 
between which the air can flow without material 
retardation. 

Practical Test of Air Cushion.—One of the 46th 
storey cars, ballasted to correspond to a 7,500 Ib. 
car-load of passengers, was dropped freely from the 
{8th floor, falling 470 ft. to the top of the air cushion 
in 5§ seconds, and coming to rest at the bottom of 
the cushion in 1} seconds more. The cushion and 
valves “worked satisfactorily, and the registered 
pressure of 15 lb. per square inch, which was 
developed and increased at the last instant to a 
maximum of 18 Ib., did not injuriously affect the 
walls or doors. Air pressure was recorded by six 
specially designed steam engine indicators, with 
large drums equipped with electric devices to hold 
the needles off from the drums until the current 
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was broken. The drums were 
motors until the current was cut off during the fall, 
when their operation was maintained by heavy 
flywheels. Four of the indicators were connected 
with the shaft by pipes at different elevations in 
the car, and one registered interior pressure by a pipe 
carried through the bottom of the car, while the 
other registered intensity of retardation by means 
of a water column in a brass tube 7 ft. high. The 
air cushions involved were designed and the test 
was directed by Thomas P. Brown, consulting 
engineer. 

Water Supply.—The building is supplied with 
water delivered at a pressure of about 22 lb. through 
inlets from three separate city mains connected to a 
pipe 8 in. in diameter, from which all systems are 
supplied. All the water is metered and filtered, 
excepting that which is used below the second 
storey, and is pumped into storage tanks located 
at suitable elevations to provide a satisfactory 
gravity pressure for a certain group of fixtures 
supplied between given vertical limits. Separate 
systems are provided for the mechanical plant, 
fire protection, toilet rooms, offices and wash-rooms, 
hot-water systems, swimming pool and restaurant, 
all of them being cross-connected so as to be inter- 
changeable in case of emergency. 

Provision is made for a tenancy of 8,000 people, 
and as data were not available to indicate the 
probable consumption, three independent estimates 
were made in order to proportion the apparatus 
and fixtures. These estimates gave different 
amounts, based on a comparison of the meter 
records for many large office buildings, hotels and 
the like in New York City, for the proportions of 
metered water to the square foot of rented floors in 
different buildings, and according to the number of 
fixtures, the flow through each, and the estimated 
number of times they are used daily. The probable 
consumption was finally determined by a com- 
parison of the three results obtained by the above 
methods. Pumping service was provided for all 
the water used above the second storey, about 
70 per cent. of the total amount required. 

Separate pumps were provided for different 
sections of the building, and they were designed of a 
capacity equal to the heaviest demand per hour, 
that is, sufficient to carry the peak of the load, 

iving a capacity which, if maintained continuously 





ving 
Rovushens 24 hours, would handle about six times 
as much as the estimated daily supply. The fire 
pumps have a capacity of 30,000 gal. per hour to a 
height of 820 ft. The total capacity of fire pumps 
and other pumps is 84,000 gal. per hour. Each 
service pump is controlled by a pressure regulator 
placed on a valve. 

In order to economise on the heavy cost of 
metered water, a large amount of water used for 
washing the filters, for condensation and cooling 
purposes and similar wastes is filtered and used 
to supply flush tanks in the toilet rooms. The 
house pumps have a combined capacity of 8,500 gal. 
per minute, and deliver through brass riser lines, 
which, like all other vertical water pipes, have 
expansion loops at every sixth storey. The upper 
ends of all hot-water risers are connected to a return 
circulation header. 

Public Water Supply.—Besides the house service, 
hot and cold water supplies of filtered water and 
water for flushing purposes are provided for the 
restaurant and for the swimming bath, the latter 
having a 30,000-gal. tank with filter heaters and a 
circulating pump system designed to use the same 
water over and over again and maintain any desired 
temperature. The outlet of the swimming pool is 
cross-connected to the, fire pump. All roof rain- 
water is discharged through leaders and separate 
connections to the street sewer, and all sewer drainage 
below the ground floor is elevated to the street sewer 
by ejectors. 

Filter and Tank Systems.—The several con- 
nections to the city water mains are valved outside 
the building and passed through the sub-basement 
walls in cast-iron sleeves provided with sheet lead 
flashing. Inside the walls the pipes are again valved 
and provided with fish traps and water meters, 
beyond which they are connected to the filters, 
which are of the single-cylinder sand type for 





flushing water and water used by the mechanical 
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plant. The other filters are double-cylinder 

and charcoal filters, through which water is passed 
twice for the regular service to tenants. The double- 
filtered water is stored in a 9-ft. by 15-ft. by 11- ft. 
closed steel suction tank filled through six ball cocks 
and delivering through an 8-in. pump suction pipe. 

Condensation water and flush water are delivered 
through six ball cocks to a 20,000-gal. steel tank in 
the sub-basement that is connected to the 10-in. 
pump suction pipe of two flushing-water pumps. 
Storage tanks are located on the 27th, 50th and 53rd 
floors, and the overflow above these tanks supplies 
other storage tanks on the 38th and 14th floors. 
All the tanks are built as duplicates or divided 
by partitions, so as to permit inspection, emptying, 
cleaning and painting without cutting off the 
service. They are located so as to supply several 
stories below each without developing a pressure 
on the fixtures of more than 70 lb. per square inch. 

Excepting the highest tank, in the upper part 
of the tower, all the service storage tanks are 
located in short stories between regular stories 
that are reserved for this purpose and for other 
service uses. From them distribution mains are 
carried into different parts of the building, and riser 
lines are branched from them in wall chases access- 
ible through removable panels. Up to the 12th 
storey fixtures are supplied from riser lines taken 
from distribution pipes on the ceilings of the base- 
ment and sub-basement. 

Pump Service and Main Distribution Lines.—Fire 
protection is provided by a 20-in. and 9-in. by 18-in. 
horizontal duplex plunger pump controlled by a 
pressure governor, direct-connected to a 24-in. street 
main and cross-connected to three other 12-in. 
mains in different streets. It supplies six lines 
of vertical extra-strong galvanised wrought-iron 
standpipes, tested at installation to 400 lb. pressure. 
The stand pipes are connected with the house- 
service storage tanks of 60,000 gal. capacity, the 
30,000-gal. section tanks and the 30,000-gal. swim- 
ming pool, all of which are available for emergency 
fire supplies. The connections between the tanks 
and the stand pipes are provided with horizontal 
swinging check valves, which close against fire 
pressure that can be supplied by the fire pumps 
or by fire engines in the street. Each of the 6-in. 
risers has at every storey a 2}-in. hose connection, 
with 75 ft. of linen fire hose attached. In the 
pump room there are three clear-water pumps, two 
fresh-water pumps, and one fire pump devoted 
entirely to house supplies, besides two circulation 
pumps for hot-water heaters and one automatic 
electric pump with a capacity of 20 gal. per minute 
delivered 790 ft. high to the upper tanks. 

Hot Water Supply.—Hot water for wash bowls 
and janitor sinks throughout the building is provided 
by apparatus designed to heat the water from 45 
to 175 deg. F. by the use of exhaust steam. The 
plans provided for an original installation of 900 
office wash basins, with a possible addition of 1,388 
more, 448 closets, 2 showers, 134 urinals, 135 toilet 
rooms and 69 lockers, most of which have been 
installed. A. L. Webster, consulting engineer, 
designed and supervised the installation of the 
system. 

General Organisation.--Much of the work relative 
to the execution of the contracts on this building 
was carried out in the office of the general contractor, 
the Thompson - Starrett Company, who specialise 
in the construction of very large office buildings. 
They maintain in their principal office estimating 
and contracting departments, drafting room and 
chief engineer’s office, besides bookkeeping, account- 
ing, financial and general departments, where ordi- 
nary work and clerical matters are attended to. 
They also maintain regular forces and equipments for 
bricklaying, carpenter work, steam fitting, sanitary 
work, electrical work and metal work, and the 
chief engineer is in charge of all structural steel- 
work, design and erection. 

Necessary working drawings are prepared in the 
drafting room from the architects’ and engineers’ 
plans, and drawings for all contract changes are 
posted and recorded by the change department, 
the orders being issued on different-coloured sheets, 
indicating whether they are proposed, accepted, or 
merely to be executed and the cost reported. 





A large staff of inspectors is maintained who, 
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besides examining the quality of different articles, 
keep close check on the date of manufacture, 
fabrication, storing, shipment and delivery, so that 
at any time they are able to locate the exact position 
and show the conditions of any items. They classify 
all order for supplies and materials and items of 
all sub-contracts and shop work, and receive 
requisitions from the superintendent for the amount 
of materials required at successive future dates. 

The office of the superintendent of construction 
of the building was located on the sidewalk bridge 
adjacent to the offices of the architect’s representative 
and of the clerks and timekeepers. It was provided 
with a 40-plug switchboard telephone connection to 
local, long-distance and office systems, maintaining 
communication with all parts of the building. The 
superintendent made regular rounds throughout the 
entire building twice daily, reporting at each tele- 
phone, in passing, so as to be easily reached at any 
time from his own office. His staff included one 
chief and his assistant chief timekeeper, three time 
clerks, one material clerk and two checkers keeping 
record of all materials received. 

Sometimes as many as 700 truck loads of 
materials were received in eight hours. Frequently 
150 loads of terra-cotta, 60 loads of sand, 60 loads 
of cement, 50 loads of stone, 80 loads of brick, 
30 loads of steel and 50 loads of miscellaneous sup- 
plies were received in one day. 

The general contractor did the steel erection, brick- 
laying, electrical, steam fitting and ventilating work 
with his own forces, having organised superintendent, 
foreman and deputy foremen. Some of the principal 
items of work executed by sub-contractors were 
the foundations, the structural steelwork—fabricated 
by the American Bridge Company—the cut stone 
and interior marble work, the stone setting, the 
concrete floors, steel trim for doors, windows and 
interior work, plastering, plumbing, ornamental 
ironwork, terra - cotta work, elevators and various 
other items. 

Quantities of Materials.—We have already given 
particulars of some of the materials used in the 
construction of the building, but it may be con- 
venient to summarise the main items here. Among 
the principal quantities involved there are about 
60,000 yards of excavation and 10,000 linear feet 
of wooden sheet piling, 350 tons of steel sheet 
piling, 24,000 yards concrete, 300 tons of con- 
crete reinforcement steel, 23,500 tons of structural 
steel, 17,000,000 bricks, 7,500 tons of terra cotta, 
1,600 tons of stone, 28,000 tons of terra-cotta 
in floor arches and in partitions, 53,000 lb. of 
bronze hardware, 12 miles of marble trim, 12 miles 
of slate base, 43 miles of plumbing pipes, 87 miles 
of lighting wire and cable, 230 miles of telephone 
and bell wiring, 3,000 doors and 3,000 windows. 
The building is equipped with 24 passenger elevators, 
2 freight and passenger elevators, and one tower 
elevator. The power plant includes 6 boilers, with 
a combined capacity of 2,500 h.p., 4 engines, and 
1,500 kw. electrical generators. 

Architectural sketches were commenced in April, 
1910, and completed in January, 1911. Working 
drawings were commenced in January, 1911, and 
completed in April, 1911. Foundation work was 
commenced November 4, 1910, and completed 
August 26, 1911. Erection of steelwork was 
commenced July 12, 1911, and completed July 1, 
1912. General construction was completed April 1, 
1913. The building was designed by Gass Gilbert, 
architect; Gunvald Aus was consulting engineer 
and designed the structural steelwork. 





NOTE. 
MaRINE SALVAGe OPERATIONS. 
In a paper under this title which he read on 
Tuesday last at a meeting of the Institute of Marine 
Engineers, Mr. Robert Wright gave a briet des- 


cription of the various apparatus used and of the |? 


different methods followed for salving ships under 
a@ variety of cireumstances. In the matter of 
pumps, he stated that those almost universally 
adopted by salvage engineers were of the direct- 
driven centrifugal type; they occupied less space 
and could raise a larger quantity of water in less 
time and at smaller cost than any other kind of 
pump. Their principal recommendation from a 





salvor’s point of view was the absence of all valves 
and contracted passages, which were liable to choke 
up at the most critical times. The vertical boiler | 
and steam-driven pumps had now been to a large | 
extent abandoned in favour of centrifugal pumps | 
driven by oil engines. The lift of a centrifugal | 
pump, however, was a comparatively limited one, | 
being, under ordinary practical conditions, about 
20 ft. One of the greatest advances with regard 
to pumps for salvage work, added the author, was 
undoubtedly the “‘ submersible motor pump.” For 
many years efforts had been made to enclose electric 
motors with different types of casings, so as to make 
them watertight and airtight, and the result had 
always been a failure, as the heat generated set up 
condensation and destroyed the insulation. The 
submersible motor made under the Macdonald 
patents had, however, effected a revolution in this 
respect, as the windings were insulated by a new 
process to stand continuous immersion in water. 
Its great feature was that it only needed enclosing 
to keep floating débris from the working parts, but 
allowed water to circulate through it internally. 
There were no glands or other details which were 
likely to give trouble, and the motors could start 
submerged without the slightest hitch or trouble. 
The submersible motor, in combination with a 
suitable centrifugal pump, opened up possibilities 
such as had never hitherto been contemplated. 
It could be lowered down to any deck below water, 
placed in position by the diver, and worked from the 
generators on the salvage steamer, either alongside 
or from any distance away. In many cases it was 
only necessary to suspend the pumps from the 
steamer’s derricks and lower them into the water 
without coupling-up any suctions. Pumping could 
be commenced immediately after one length of 
delivery hose was attached, the whole operation 
being carried out very quickly. In concluding his 
paper the author said it was a matter for regret that 
we had not at the present time more and better- 
equipped salvage companies in this country; we 
had not shown that energy and enterprise in the 
recovery of sunken and stranded ships displayed 
by some of our Continental neighbours. At no 
time in the history of our country had there been 
such a necessity for men with good scientific training 
and practical experience to apply their talents to 
this task. é 








THe Society or EnNGrineers (INCORPORATED) ; 
PRESENTATION OF PREMIUMs.—At the meeting of the 
Society of Engineers (Incorporated), held on February 5, 
the premiums awarded by the council for papers read 
before the society during 1916 were presented by the 
retiring president, Mr. Percy Griffith, M.Inst.C.E., 
F.G.8., as follow :—The president’s gold medal to 
Professor C. G. Cullis, D.Sc., for his paper on ‘‘The 
Mineral Resources of the British Empire as regards the 
Production of Non-Ferrous Industrial Metals.’’ The 
Bessemer premium, value 5l. 5s., to Frofessor W. G. 
Fearnsides for his paper on “The Mineral Requirements 
of the British Iron and Steel Industries.’”” The Bernays* 

remium, value 3/. 3s., to Professor J. A. Fleming, M.A., 

Se., for his paper on ‘‘ Engineering and Scientific 
Research.”” The Nursey premium, value 3/. 38., to 
Mr. J. E. Lister, Wh.Ex., A.M.I.C.E., A.M.I.M.E., for his 
paper on ‘‘ Modern Coal and Coke Handling Machinery : 
As Used in the Manufacture of Gas.”” The society’s 

remium, value 2/. 2s., to Mr. Ewart S. Andrews, B.Sc., 
or his paper on “The Design of Continuous Beams.”’ 
Mr. Henry C. dams, M.Inst.C.E., M.1I.Mech.E., 
F.R.San.I., president for the year 1917, was then invested 
with the badge of office, ana delivered his presidential 
address. 

Tue AssocraTION OF ENGINEERING AND SHIP8UILDING 
DRAUGHTSMEN.—The Association of Engineering and 
Shipbuilding Draughtsmen (Manchester Branch} held, 
on Saturday, January 27, in the Onward Hall, te, 
Manchester, a very successful meeting, when the first 
half of the meeting was devoted to the election of a 
general council and executive committee to deal with 
urgent cases. It was decidedethat the council should 
consist of 20 representatives of various firms in the 
district with power to elect up to 30, to form an executive. 
There were present about 250 members, the Manchester 
branch having now about 500 members, representing 
about 40 firms. At the subsequent discussion it was 
ro! to found the association on a firm basis and 
to include library, the holding of meetings, the delivery 
of lectures, discussions, and to enter into communication 
wi Government for the p of forming an 
insurance branch under the National Health Act and, 
further, of a Penaty Sooty, for sick and benevolent 
benefit in terms of Friendly Society Acts. It was 
further announced that the estimated number of draughte- 
men in Great Britain and Ireland was about 15,000. Of 
these nearly 5,000 were members of this association, 
which had 15_branches in that area, of which Manchester 


THE LATE MR. JAMES GILCHRIST. 


WE record, with much regret, the death, after a 
brief illness, at his residence in Kelvinside, Glasgow, 
of Mr. James Gilchrist, chairman of the shipbuilding 
and engineering firm of Messrs. Barclay, Curle and Co., 
Limited, and an engineer who, for fully fifty years, 
did important service in establishing the marine 
engineering industry of the Clyde. Endowed with 
hereditary gifts as a mechanic and having a large fund 
of practical ability, combined with wide experience, 
he was able to direct developments in marine engineer- 
ing along sound, reliable lines, and, particularly in 
later years, to recognise the need for a closer applica- 
tion of scientific methods, gathering around him a staff 
of thoroughly capable assistants. Consequently there 
was continued progress in the type of work constructed 
under his direction, and thus the firm, which dates 
from 1818, still occupies a prominent place. 

‘Mr. Gilchrist has died within a few days of his 70th 
birthday, having been born in Glasgow on February 16, 
1847, the son of the late Mr. Archibald Gilchrist, him- 
self an engineer of notable attainments. The father 
of the subject of our memoir initiated the engineering 
department of Messrs. Barclay, Curle and Co., con- 
structing their first engine works in 1857. It was a 
small shop in the existing shipbuilding yard of the 
company. The son, after being educated at the 
Partick Academy, became an engineering apprentice 
with the firm. By this time, however, the small works 
in the shipbuilding yard had proved inadequate, and an 
entirely new engineering establishment had been built, 
under the direction of his father, at Stobcross, Glasgow, 
being completed in 1862. The subject of our memoir 
was a diligent student in the evening classes at the 
Mechanics’ Institute, which was the precursor of the 
present Glasgow Technical College. Ultimately he 
passed into the drawing office at the works, and at a 
comparatively early age was in charge of the depart- 
ment. 

He steadily advanced in the estimation of the partners 
of the firm, and on the retirement of his father from 
active management succeeded him, in 1873, as manager 
of the engine and boiler works, becoming seven years 
later (in 1880) a partner. The firm was converted into 
a private limited liability company in 1884, and Mr. 
Gilchrist was one of the directors. He became chair- 
man in 1900, on the death of his old colleague, Sir 
Andrew MacLean. In 1894 the site occupied by the 
engineering works at Stobcross was required in con- 
nection with the constriction of the vehicular and 
passenger tunnels under the River Clyde ; the premises 
of Messrs. John and James Thomson were available, 
and Mr. Gilchrist arranged for the transference, the 
opportunity being taken to improve considerably the 
aod, in order to deal with units of the marine engine 
of increased size and power and to modernise the ma- 
chinery. A separate establishment had to be acquired 
for the boiler works. As we have indicated, the work 
of the firm has been maintained under Mr. Gilchrist’s 
direction at a high standard. One characteristic was 
the confidence placed by many steamship lines in the 
work done, as proved by the large number of contri- 
butions made to the fleets, notably the City, Allan 
Castle, Ellerman and other lines. Mr. Gilchrist, 
although he might be said, with all the credit attach- 
ing to the phrase, to have been of the old school, lent 
a ready ear and a discriminating encouragement to 
new developments, of which evidence is afforded by 
the fact that the firm built and engined the first ocean- 
going motor ship constructed in the United Kingdom 
—the Jutlandia, of 4,874 tons. As a consequence of 
Mr. Ellerman’s association with the firm there was an 
exchange of shares between Barclay, Curle and Co. 
and Swan, Hunter and Wigham Richardson a year or 
two ago, and at that time Mr. Gilchrist became a 
director of the latter firm. 

For nearly forty years Mr. Gilchrist had been a 
member of the Institution of Engineers and Ship- 
builders in Scotland, occupying the presidential chair 
in the two sessions 1905-7; his years of office were 
made memorable by the planning and erection of the 
new buildings of the Institution in Glasgow. He 
became a member of the Institution of Naval Architects 
in 1896, and was a member of Council from 1907. 
His influence was, however, exerted rather in counsel 
and conversation than in contributions to the public 
proceedings. He was a member of the Technical 
Committee of Lloyd’s Register of Shipping. Another 
office where his engineering knowledge was particu- 
larly useful was as a ratepayers’ representative on the 
Clyde Navigation Trust, to which he was elected in 
1906, continuing a member until the time of his 
death: he was a member of the committees on New 
Works, the Maintenance of Harbour and River, Work- 
shops and Mechanical Appliances, and Stores. 

He had wide sympa , and the work of the St. 
Andrew's Ambulance Association, particularly in the 
earlier years of its inception, had in him a liberal and 





was to be the Gentral meeting-place. 


enthusiastic worker. deed, he for long occupied 
the position of Convener of the Wagon Committee, 
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and some of the earlier ambulance vans were designed 
by him. In 1886 he was chosen Deacon of the Incor- 
poration of Hammermen, one of the organisations in 
Glasgow which may be likened to the livery com- 
panies of the City of London. For six years he was 
a member of the Trades’ House, and he served also on 
the Merchants’ House and the Chamber of Commerce. 
He was Deputy Lieutenant of the county of the city 
of Glasgow, a Justice of the Peace, and a member of 
the Glasgow Territorial Force Association. For some 
years he lived most of the year at one of the riverside 
towns (Cove), and was for a long period, up to the 
time of his death, Provost of the Burgh of Cove and 
Kilcreggan. 

We have said that Mr. Gilchrist belonged to the old 
school. This applied particularly in respect to his 
relationship to his workers. In them he had a deeper 
interest than generally obtains under modern condi- 
tions. The fact was demonstrated when, in 1911, in 
celebration of the jubilee of his connection with the 
firm, the directors and staff entertained him to a com- 
plimentary dinner in Glasgow; the opportunity was 
taken of expressing to him admiration for his engineer- 
ing work and appreciation of his kindly traits of 
character. He was predeceased seventeen years ago 
by his wife, who was a daughter of the late Mr. John 
M’Auslan, a large timber merchant in Dumbarton. 
He is survived by four sons and two daughters. Two 
of the sons are connected with the firm, the third is a 
sub-lieutenant in the Navy, and the fourth a captain 
in the Royal Engineers, who was awarded the Military 
Cross two years ago for conspicuous gallantry in 
repairing telephone lines under heavy fire at Neuve 
Chapelle. Of his daughters one is married (Mrs. F. E. 
Herbert), and the other was the companion of her 
father since his bereavement. 





ASSOCIATION OF ENGINEERING AND SHIPBUILDING 
DRAUGHTSMEN.—The secretary for the Merseyside and 
District Branch of this association informs us that the 
latter has been recognised by all the new Government 
Departments established for dealing with the iron and 
stee] industry of the country. Headds that the associa- 
tion has now almost 5,000 members. 





Correr Scrap.—The Ministry of Munitions reminds 
all interested, and particularly dealers to whom per- 
mission has been given to buy and collect scrap copper 
preparatory to handing it over to the Ministry at the 
average monthly price, that such permission does not 
apply to the purchase or collection of copper scrap and 
turnings from shell bands. Such scrap and turnings 
must be returned direct to the Ministry by the shell 
makers. 





Bivre Assestos.—The annual report of the Govern- 
ment mining engineer, on the Department of Mines and 
Industries in the Union of South Africa (1915),states that 
the only mines on which there are considerable reserves 
of blue asbestos actually developed and in sight are 
those of the Cape Asbestos Company at Koegas and 
Westerberg. Those are mines developed underground 
on norma! lines, as also are the workings at Haauwpoort 
and Elandsfontein in the Hay district. Elsewhere the 
recovery is obtained from surface quarrying, but the 
seams that have been discovered and worked at surface 
to more or less profit on a large number of properties 
indicate supplies that will generally prove to be available 
for profitable extraction by underground methods later. 
To appreciate the main differences between blue asbestos 
(crocidolite) and chrysotile, or white asbestos, it becomes 
necessary to refer to the comparative analyses, of which 
the following may be taken as typical :— 

No. 1 No. 2. 
1. Crocidolite (blue asbestos 


Silica cme oon wee 51.1 51.33 
Protoxide of iron 35.8 34.08 
Soda ove eee 6.9 7.07 
Magnesia one ove 2.3 2.48 
Oxide of manganese ... = 0.10 
Lime ia ue een —- 0.08 
Water... ek _— 3.3 4.50 
(Canadian. ) 
Thetford. Black 
2. Chrysotile (white asbestos )— Lake. 
Silica — ion 39.05 39.26 
Magnesia ort RAS 40.07 42.15 
Tron (FeO) aaa see 2.41 3.31 
Alumina aa e 3.57 _- 
Water... nb ee 14.48 14.50 


To the presence of such a large proportion of iron and 
comparatively low content of water must be attributed 
whatever virtues, as well as whatever failings, that 
variety of asbestos may discover as against its rival 
chrysotile. Of the great heat-resisting qualities of 
chrysotile there does not appear to be much question. 
In the case of some varieties it has been known to with- 
stand a temperature of 5,000 deg. F. without being 
appreciably affected. So, also, there can be no doubt of 
its superior softness, making its milling and reduction 
so much easier and at the same time fitting it speciall 

for such purposes as gland poten. On the other hand, 
blue asbestos can undoubtedly lay claim to certain 
intrinsic virtues peculiarly its own. The fibre, in 
addition to being lighter, is stated to be longer, stronger, 
finer and more elastic. Its superior efficiency as an 


insulating material as regards heat appears to be well 
established. 





MANUFACTURE OF SCREW GAUGES. 
To tHE Eprror or ENGINEERING. 

Sir,—May I claim the privilege of your columns for 
a few remarks on the paper on “‘The Manufacture of 
Gauges at the Paddington Technical Institute”? which 
was read at the Institution of Mechanical Engineers on 
January 19, and which appears in your issue of 
January 26. There is in that per absolutely no 
mention of the work which has m done for gauge 
manufacturers during the past 18 months by the National 
Physical Laboratory, and although some reference was 
made to this by Mr. Cooke in introducing the paper, I fear, 
from reports received, and from published accounts of 
the discussion, that a somewhat f. impression is likely 
to be produced both on those present at the meeting 
and on your readers generally. 

Prior to the outbreak of war we had at the National 
Physical Laboratory plant and equipment for the 
verification of gauges, and particularly of screw gauges, 
which, though not perfect, were probably superior to any 
other plant for a similar purpose in the country, and we 
had already gained a considerable amount of experience 
in the subject which indicated certain lines for further 
development and improvement. The considerable growth 
in the volume of work recently handled has naturally 
resulted in a rapid increase of experience and knowledge, 
and somewhat altered the outlook as regards direction 
of development; the demand being rather for greatly 
increased output and simplicity of apparatus, than for 
increased refinement of measurement. Serious difficulty 
was experienced in the autumn of 1915 in obtaining 
weeny of satisfactory screw gauges, and the 

boratory made every effort, by advising and helping 
manufacturers, and by devising simple means of work- 
shop measurement, to overcome this difficulty. My 
colleague, Mr. E. M. Eden, in the course of the discussion 
on the paper, indicated how the policy of the open door 
had been adopted at the laboratory, and manufacturers 
of gauges encouraged in every way to come and discuss 
their difficulties and receive any information available, 
our continuously developing ideas being always at their 
service, even before we had had the opportunity of 
translating them into practice for our own use. No 
gauge makers have taken fuller advantage of these 
opportunities than the representatives of the Paddington 
Technical Institute. 

The published accounts of Mr. Eden’s contribution 
to the discussion show a natural modesty as to his own 
share in these developments, and I think it only fair to 
him and to other members of my staff to state as clearly 
as possible which parts of the paper may be regarded as 
original and which are derived from information and 
assistance given to the authors by the staff of the 
Laboratory. 

1. Pitch Measurement.—The laboratory had before 
the war two pitch-measuring machines capable of reading 


to very high accuracy (about 0.00002 in.). These have | Ad 


been improved in detail in various ways, but still remain 
substantially the same in principle. It was on one of 
these machines that the ings plotted in Figs. 2 and 3 of 
the paper [page 89 of ENGINEERING, Jan. 26] were actually 
obtained for the authors at the laboratory, though no 
acknowledgment appears of even such definite assistance 
as this. In the interval between the preparation of the 
specimens whose measurements are shown in these 
figures Mr. J. K. Enock, then a member of the laboratory 
staff, paid several visits to the Paddington Technical 
Institute to assist in the location, and advise as to the 
correction, of errors in the leading screws of the lathe 
concerned, 

The machine, illustrated in Fig. 1, is of the authors’ 
own design, and should be serviceable as a workshop 
tool. It is doubtful, however, whether it could give an 
accuracy quite sufficient for the purpose served by the 
two curves before-mentioned. The method of correcting 

rogressive error by suitably chosen gear wheels is, so 
> as we know, an innovation due to the authors of 
the paper. 

2. Diameter Measurements.—The instrument shown in 
Fig. 4 was designed by Mr. Eden, and is illustrated in a 

mphlet, ‘‘ Notes on Screw Gauges,” now published by 
Mtr. . F. Parrott, The Causeway, Teddington, and first 
issued by the laboratory in December, 1915. The 
design has since been improved, and a machine embody- 
ing the latest improvements has been put on the market 
by Messrs. Taylor, Taylor and Hobson, of Leicester. A 
similar apparatus of larger size has been specially made 
for use at the laboratory by the Paddington Technical 
Institute and is giving satisfactory results. The same 
machine is equally suitable for either effective or core 
diameter measurements. 

The micrometer arrangement for measuring core 
diameter, illustrated in Fig. 5 of the paper, is the authors’ 
own design. 


3. Optical Apparatus.—Optical methods of testing 
screw gauges, both under the microscope and by photo- 

phic projection, had been in use at the Laboratory 
before the war, the former being adapted to the complete 
measurement of plug screw gauges, and the latter being 
used for inspection purposes only. Resort to the latter 
method was found necessary in order to convince certain 
makers, and even officials, how very imperfect some 
of the gauges submitted for examination really were. 
For this purpose the simplest arrangements are uate; 
all that is required being direct magnification with a 
good lens (which may be either photographic or a wide- 
aperture microscope objective), using a beam of parallel 
light from a arc lamp and co ser. ——- 
tion up to 100 times can without lty 
in this way, with a small field of view in which the 
centre region is fairly free from distortion ; and this is 
sufficient for the inspection of screw thread forms or 
cutting tools. 





It is only when actual measurements of the projected 
image are uired, with an increased field suitable for 
dealing with larger agg a that any difficulty arises in 
connection wi the projection method. For this 
purpose a large field of view absolutely free from dis- 
tortion is required, and so far as I know the sole credit 
for the discovery of a suitable combination of lenses to 
achieve this result is due to Mr. Eden, who worked 
at the subject in spite of some discouragemenf from 
others, who considered the prospects of success too remote 
to justify the-.effort. Two of the authors visited the 
pene ny ae | some months ago, and members of my staff 
spent a whole afternoon in explaining these a ments 
to them. Mr. Eden personally gave further advice at 
the Paddin, Technical Institute after the authors’ 
—— been set up, but no acknowledgment 
of this is to be found in the paper. 

In the paper, moreover, no reference is made to the 
question of distortion, which is the crux of the whole 
matter. Mr. Eden’s combination provides for an 
undistorted field of view of about 1}-in. diameter (natural 
size of object) with a ification of 50 times. It is 
not difficult to increase the magnification, but we are 
not at present acquainted with any system which gives 
a higher magnification free from distortion over a con- 
siderable area of field, and we believe that the authors’ 
combination also is deficient in this respect. So far as 
our experience at the laboratory goes, we have not felt 
any need for magnification higher than 50 or at most 
100 times. Arrangements have now been made for 
complete projection machines of Mr. Eden’s design to be 
put upon the market. Deliveries of these have just 
commenced, but the first sets are already bespoken. 

4. Automatic Lapping of Screw Threads.—So far as 
we are aware the authors have the credit of being the 
first to introduce the reversing motor for this purpose. 

The above, I believe, represents a etrictly correct 
and impartial statement of the facts, which is certainly 
not tinged by any desire to rob the authors of the credit 
for innovations which are properly theirs, or for the 
excellent work they have done, under considerable 
difficulties as regards equipment, both in gauge and 
instrument making. It is solely in order that due recogni - 
tion may be accorded to the pioneer work done by the 
members of my staff that I have felt bound to call 
attention to the lack of suitable acknowledgment in the 


r. 

Tn conclusion, I would mention that illustrations of 
the pitch-measuring machine in use at the laboratory, 
of the diameter ing hine as made by Messrs. 
Taylor, Taylor and Hobson, and of an optical screw- 
measuring machine of the microscope type made by the 
Cambridge Scientific Instrument Company, will be found 
in your issue of September 15 last, in connection with 
the paper on “‘ Limit Gauges,” read by Dr. R. T. Glaze- 
brook, C.B., F.R.8., Director of the Laboratory, at the 
Newcastle meeting of the British Association for the 

v t of Sci There is a reference in the 
same paper to the optical projection method, which had 
then already been in use for some time for dealing with 
various profile gauges, but the original apparatus was so 
hurriedly constructed, and of so rough a character, that 
no illustration of it was at that time possible. 

I regret that extreme pressure of work has prevented 
my sending these notes sooner. 

Yours faithfully, 
J. E. Sears, Junr., 
Principal Assistant, Metrology Division. 
The National Physical Laboratory, ‘leddington, 
Middlesex, February 1, 1917. 











“THE LUMEN UNIT OF ILLUMINATING 
POWER.” 
To THe Eprror oF ENGINEERING. 

Sir,—Your article on this subject, on page 108, 
usefully describes the lumen, and alludes to the relative 
advantages of the terms ‘‘ candle-power ’’ and ‘‘ lumen.” 
This has been the subject of some controversy, as zo 
indicate. I should like to point out that while that 
controversy consisted of two distinct parts, everybody 
who is concerned with illumination work welcomes 
Professor Blondel’s concept of the lumen as very valuable 
for the saving of labour in calculations and for economy 
of thought. 

The debate of May 21, 1915, on the nomenclature and 
definitions of photometric magnitudes and units turned 
chiefly on the proposed starting point. An American 
committee begins with “‘ luminous flux ’’ and defines it 
as “‘radiant power evaluated according to its capacity 
to produce the sensation of light’ ; then two stimulus 
coefficients are defined, followed by “The luminous 
intensity of a point source of light,”” which is “ the solid 
angular density of the luminous flux emitted by the 
source in the direction considered, or it is the flux per 
unit solid angle from that source.” After giving the 
mathematical expression for this, the next definition 
is ‘Illumination on a surface is the lumi flux-density 
over that surface or the flux per unit of intercepting 
area.” Defining equations follow, but not a word about 
the practical foot-candle with which everybody measures 
illumination. The sixth term defined is, ‘ Candle—the 
unit of luminous intensity maintained by the National 
Laboratories of France, Great Britain and the United 
States.” Then comes “Candle-power—luminous in- 
tensity expressed in candles,” and “‘ Lumen—the unit of 
luminous flux, equal to the flux emitted in a unit solid 

le (steradian) by a point gource of 1 candle-power.”” 
A footnote adds that ‘‘A uniform source of 1 candle 
emite 4 7 lumens.” : 

I did not contend, as you , for the retention 
of “‘candle-power” in place of the “ lumen,” as 
one of these was to be discarded, but I pleaded for 
tarting the list with what appears to be the most simple 
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unit, the magnitude of which is the foundation of all 
photometric measurement, namely, the candle, or 
candle-power. I observed that Everett had pointed out 
that the selection of fundamental units of length, mass 
and time is a matter of convenience, and that we might 
employ instead a definite mass, a definite amount of 
energy, and a definite density. In pleading for simplicity 
of fundamental units which are to be employed in the 
definition of derived units, and in regarding the method 
and phraseology of the American committee as 
“academic,” to use a mild and inoffensive expression, 
I had grave qualms of conscience about advocating a 

oint of view which might be held to be unscientific. 

ut, after all, many of the derived terms are used only 
by those who are concerned with science and engineering, 
and the dispute about priority reminds one of the theorem 
that a hen is the method adopted by an egg for producing 
another egg. 

Putting that philosophical controversy on one side, 
the situation to-day is that the lamp-makers have agreed 
to rate electric lamps, not in candle-power, nor in watts, 
but in lumens, and it is necessary for those who will 
have to use the term in trade to be able to give a more 
intelligible explanation for it and of it than is afforded 
by the American definition. The explanation for its 
use is that it avoids difficulties in rating certain peculiar 
lamps, it enables the performance of the combination of 
a lamp and its shade to be described, and it greatly 
simplifies calculations of illumination. In the explana- 
tion of it, if it is to take a premier place among the units, 
neither illumination nor the practical measure of illu- 
mination, the foot-candle, should appear in the definition. 

I think that the best definition is the one suggested 
by Silvanus Thompson—‘‘One lumén is 1/4 m of the 
whole light emitted from a spherically uniform source 
of light giving one candle in every direction.” For all 
practical purposes I would substitute 0.08 for 0.079577, 
the difference being about one-half of 1 per cent., and 
omit the words “spherically uniform,” as they are 
inplied in what follows. 

Yours truly, 
A 


181, Ashley Gardens, 8.W. . P. Trorrer. 





CUTTING AND CHIPPING OF GLASS. 
To tHe Eprror or ENGINEERING. 

Srtr,—That glue or gelatine in drying will pull flakes 
off the surface of plate glass is well known to photographic 
process workers, so much so that they are careful to 
avoid such a mishap by previously rubbing over the 

lass with some substance of a greasy nature, such as 
rench chalk. I have seen this mentioned in several 
books, but am unable to give a reference. 

The only occasion on which I have seen the pheno- 
menon came about as follows :—A mirror with a frame 
of embroidery had been glazed with four pieces of plate 
glass mitred at the corners, The previous owner had 
stuck four pieces of Japanese leather-paper, about 
5 by } in., over the mitres to keep the dust out. After 
hanging in my very dry room for some time the paper 
began to 1 off, and in doing so took flakes of glass 
with it. These flakes were shaped like oyster shells, 
some of them more than a sixteenth in diameter. 

If Lord Rayleigh wishes to try the experiment, I 
would suggest that he first clean the glass with caustic 
soda, and be careful not to finger it before pouring 
on the gelatine, i.¢., the surface should be chemically 
clean. he glass must be thick, or it will crack, and 
I am inclined to think that it should be plate glass, as 
the natural surface of crown glass might be too strong 
for the glue. 

Faithfully yours, 
H. E. Heap. 
14, Dunsford-place, Bath, February 5, 1917. 





*“ SKILL AND PAYMENT.” 
To tHe Eprror or ENGINEERING. 

Srr,—I have read with considerable interest your 
leader on “‘ Skill and Payment,” and would be glad if you 
will allow me a little space to point out that from the 
draughtsman’s standpoint monetary gain is not the only 
leading factor in the present admitted restlessness. 





Their value and intrinsic worth have never been 
challenged or impugned. Quite true. In many places 
their efforts were only considered on the non-productive 
side and their true value never realised. 

From the national standpoint we are ting a 
nation of engineers of no mean skill, and it is freely 
admitted an “engineer’s war,” in which the draughts- 
man has played a very —- part, designing ship’s 
machinery, s, tanks, shell-making machines, &c., 


with no small amount of rush, yet this brain department 
must not be allowed to reap the reward of its energies 
at the harvest without the consent of its employer. 


Yours eet s 
“Tre Square.” 


To THE Eprror oF ENGINEERING. 

Simm,—The very capable article in your issue of 
February 2—‘“ Skill and Payment ”—will possibly do a 
great deal to appease the large body of gentlemen 
covered by the word “draughtsmen.” Your wisdom 
in mentioning the fact that at the end of the present 
abnormal demand for the “‘ automatic hine ”’ operat 
his value will decline, whereas the skilled technician will 
still retain his status, is to be commended, although the 
draughtsman of perception (and what draughtsman can 
be anything without this virtue ?) already realises that 
your contention is sound and that the opulent “ opera- 
tor” is solely the result of extraordinary calls for 
standardised articles. But the draughtsman is worthy 
of consideration; as a national asset he stands very 
high, and it is time that others beside himself should 
realise it. 

To be a thoroughly efficient draughtsman—which term 
includes “designer ’’—it is perhaps not overstating the 
case to say that it is necessary to be a compendium of 
sciences and arts and a thoroughly experienced work- 
man. Therefore, if a workman is so highly, and rightly, 
valued, surely the man who has left the workshop far 
behind should have a measure of esteem, and it is well 
to remember that public opinion can do much. 

Let draughtsmen have good conditions—opportunities 
for observation, congenial surroundings, and, taking 
the responsibility of their work into account, just a 
**leetle ” bit less “ rush.” 

Realise that the success of many firms rests just as 
much upon the ability and foresight of the drawing 
office as upon the “‘ management,” and let the laurels 
be awarded accordingly ; and if a draughtsman merits 
a good post in some other firm than the one which at that 
moment enjoys his services, do not let it be thought 
right that his services cannot be spared unless it is seen 
to that his salary is made fully satisfactory to himself, 
in lieu of the other post. 





Yours truly, 
"a 





OIL ENGINE NOMENCLATURE. 


To tHe Epiror or ENGINEERING. 

Sir,—Before closing your columns to the above 
subject, I particularly want it to be remembered that up 
to the dates of my patent cycles Nos. 7146 and 15994 
of 1890, it was considered an axiom in crude oil engine 
work that the oil vapour generated outside the engine 
cylinder was thoroughly mixed with the air on the induc- 
tion stroke before compression. 

I will now briefly summarise the merits of my 
**Akroyd” crude oil engines, made by me at Bletchley 
Iron Works, Bletchley, Bucks, England, more than 
25 years ago :— 

The Akroyd were the Original Crude Oil Engines. 
1. Wherein the oil was vaporized within the combustion 


| chamber of the engine cylinder. 


2. Wherein flame or electric spark for ignition was 
dispensed with. 

3. Patent cycle No. 7146, May 8, 1890, having pure 
air compression, timed oil injection with automatic 
ignition. 

4. Patent cycle 15994, October 8, 1890, having pure 
air compression on to oil vapour (generated within the 
cylinder) with automatic ignition. 

5. Patent 3909, July 29, 1892, having air and water 
cooled vaporizer with igniter which made higher 


With regard to “depriving labour of its freedom of move- | compressions possible with oil fuel economy. 


ment and choice of occupation,’’ what is very keenly 


In reviewing the Akroyd engine in his book ‘‘ Gas and 


felt by the capable and experienced draughtsmen is the | Petroleum Engines,” 1902, pages 693-4, Professor W. 
fact that leading positions are being filled from the | Robinson (who carried out tests at my works at Bletchley 


rank and file of persons “not on Government work,” | 


and when the war is over the capable man will be asked 
to work under these so-called chiefs of departments. 
You have only to go over the advertisements in your 
columns to appreciate this. 

Further, it would appear from the article that depriving 
labour of free movement was instituted during the war. 
This is not so. Labour was deprived of free and un- 
restricted movement to a very large extent by the 
Employers’ Federation, where they agree not to take 
each other’s man without the consent of his present 
employer. This prevents a man of proved ability from 
improving his position without the consent of his employers. 
This means he has been foiled by a firm for whom he 
has devoted faithful service and, of course, they ‘ cannot 
see their way to do anything more for him.” 

The rag-and-bone man, also the millionaire pork 
butcher, are all instances of what free movement and 
choice of occupation have done for them, and I think 
you will agree each has had “an education.” 

It is quite true the qualified draughtsman doés find 
pleasure in his daily occupation when and where he is 
treated properly, for he has in all probability made a 
lifelong study of his adopted profession, to enable him 
to qualify for the more important “np soma and reap 
the promised reward; but, alas! he cannot do this 
without the consent of his employer. 





in 1891 on some of the first engines built with this cycle) 
says :—‘‘ The early Akroyd oil engine, the invention of 
Mr. Herbert Akroyd-Stuart (patents dating from 1886- 
1890), is of historic interest as the first practical oil engine 
in which ordinary methods of ignition by heated tube, 
flame or electric spark are dispensed with and the charge 
of oil injected into compressed air in a red hot chamber.” 

In a later paragreph he states :—‘‘ Every charge of oil 
is drawn from the oil tank, and forced by the little 
pump through a simple nozzle into the vaporizer or 
combustion chamber at the right t for ignition.” 
And he emphasises in italics that the oil injection only 
takes place “‘ after the air is compressed and the piston is 
on or about the inner dead point and commencing the 
working stroke,”’ And in conclusion on page 694 he says :— 
“The action in this engine is similar to that in the 
modern Diesel motor inasmuch as excess of heated air 
is compressed in the cylinder before the oil is injected.” 

Now, Sir, take away pure air compression before 
introduction of the oil end where is ible either 
Diesel, Semi-Diesel, or any other name by which you 
may call the modern crude oil engine ? 

My patent 7146 (world’s patents, including Germany), 
May 8, 1890, pure air compression, timed oil injection 
with automatic ignition, predates Herr Diesel’s patents 
by five years. 

That improvements in atomising, governing and detail 








construction have been brought about by experience and 
experiment is only natural, but get back to bedrock 
and the cycle of to-day is the cycle of my patent 7146 
May 8, 1890. 

Compression of Pure Air on to Oil Vapour. 

Dr. Dugald Clerk, writing on this engine in his book 
“The Gas and Oil Engine,” 1896, page 420, says :— 
“The main idea of this engine is simple in the extreme. 
During the c ing stroke the air enters the cylinder 
and the vapour formed from the oil is almost entirely 
contained in the combustion chamber. _ On the return 
stroke the piston air is forced through the somewhat 
narrow neck into the combustion chamber, and it there 
mixes with the vapour contained therein. At first, 
however, the mixture is too rich in inflammable vapour 
to be capable of ignition, and as the compression proceeds, 
however, more and more air is forced into the vaporizer 
chamber and just as the compression is completed the 
mixture attains proper explosive proportions, the sides 
of the chamber are sufficiently hot to cause explosion, 
and the piston moves forward under the pressure of the 
——- roduced.”’ 

lerk and Burls, in “‘ The Gas-Petrol and Oil Engine,” 
1912, page 683, state :—‘ Invented by Mr. Akroyd- 
Stuart (1886 to 1890), it was the first to successfully 
utilize the heated walls of a special portion of the com- 
bustion chamber in order to vaporize the oil and also 
ignite the resulting charge.” 
Water Jacketed Vaporizer. 


Clerk and Burls state (page 684) :—‘‘ The necessity of 
water jacketing the neck, &c., of the vaporizer was 
realised by Mr. Akroyd-Stuart as the result of early 
experience and forms the subject of one of his patents, 
viz., 3909, February 29, 1892.”’ 

I beg to remain, yours faithfully, 
Hersert Axroyp-Struart, M.1I.M.E. 

Perth, Australia, December 18, 1916. 





ELECTRON, QUANTA AND RELATIVITY 
THEORIES. 
To THE Eprror or ENGINEERING. 

Srr,—Permit me to thank Mr. Edwards for his replies. 
Not knowing the date of Clerk-Maxwell’s death, and 
having mislaid my own copy of his earlier edition of 
“Theory of Heat,” I cannot say whether Maxwell or 
his successor was responsible for the phrase ‘‘ quantity 
of heat,” which Joule undoubtedly used in 1849; but, 
granting that Maxwell made this slip 30 or 40 years ago, 
there is no excuse for such want of precision nowadays. 
Sinning in good company is too often looked upon as 
— for sin, even among engineers; but Mr. 

wards cannot thus dispose of (he certainly has not 
corrected) my statement that ‘‘heat,” being a mode 
of motion, could not enter into any substance. 

Then, again, my question as to what may be the 
temperature of a ‘‘ray of heat”’ on its way through 
interstellar space is not answered by giving us the 
calculated temperature (10 deg. absolute) of “ inter- 
stellar space”; for it is the ray, not the space, that 
raises the temperature of things; and Mr. Edwards 
finds it easier to soar off through half a column about 
Jean’s ‘Electricity and Magnetism” and Tarleton’s 
““Theory of Attractions”’ than to stick to the point— 
which is a pity, because he could surely help us if he 
would, 


February 3, 1917. SEsamy. 





A PLerHora or SuBsTITUTES IN GERMANY.—Useful 
and necessary as, no doubt, a number of substitutes 
have proved in Germany during the war, there are now 
signs of their outgrowing their proper limits. Thus, to 
take only one instance, serious apprehensions have been 
caused at the excessive activity in the promotion of 
leather substitutes, and, as usual, the Government is 
being resorted to for putting matters right. 


ALMANACKS AND CALENDARS.—A monthly calendar, 
iving views of their ee. has come to hand from 
essrs. Taylor and Challen, manufacturers of all classes of 
resses, Derwent Works, Birmingham ; also a monthly 
esk calendar from Messrs. J. Evershed and Co., printers, 
Fairfield-road, Bow, London, E.—We have received a 
monthly tear-off calendar from Messrs. Bromell Patents 
Co., Limited, Glasgow and Liverpool, and a displayed 
almanack from Messrs. C. Osler and Co., Limited, artesian 
well engineers, Bear-lane, Southwark-street, S.E. 


Tue TELEPHONE IN DenMARK.—As the concessions of 
the 10 important telephone companies in Denmark all 
expire in the course of 1918-20, the Danish Government 
has appointed a commission for the purpose of investi- 
gating and reporting upon the whole question of how 
the telephone problem to be solved for the future, 
whether the telephone system in its entirety is to be 
State owned or not. It is admitted that the State lost a 
material income by not taking up the whole matter 
originally, and it is the present State telephone which 
anes the State telegraphs pay their way. The 10 com- 

referred to comprise the Copenhagen Telephone 
pany (which works the whole: of Seeland), the 
municipal telephones of the island of Fuhnen, two com- 
panies in Jutland, and some in the smaller islands, 
includi the Farée islands’ municipal telephones. 
There are about 130,000 subscribers, and the number 
of telephone conversations last financial year was about 
300,000,000. The ee Telephone Company is 
by @ long way the largest, having lines of an aggregate 

"ot 300,000 km. and 74,000 subscribers. Its 
capital is 18,000,000 kronen. (1 kron = ls. 14d.) 
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SCREW THREAD MEASUREMENT.* 
By Arruur BROOKER. 
(Continued from page 116.) 


(2) DiaMETRAL MEASUREMENTS BY FLOATING 
MICROMETER. 

ANOTHER method of checking core and effective 
diameters, employing a micrometer suitably mounted 
to float on balls, is briefly described on account of the 
portability of the apparatus and its adaptability for 
taking measurements in the lathe during the screw- 
cutting operation. The method, being wat md mechanical, 
is also valuable as a check on results obtained by optical 
means. The screw to be measured should be of good 
thread profile, with approximately correct angle. Fig. 14 
shows the ition of the male screw between the anvil 
and the spindle of the micrometer. The micrometer is 
free to traverse the whole length of the screw, but 
always retains its position at right angles to the screw’s 
axis; it also has motion in this direction ; further, the 
axis of the micrometer spindle and that of the screw lie 
in the same plane. 

Core Diameter—Two pieces of hardened steel in the 
form of triangular prisms are employed in this measure- 
ment (see Fig. 25+). The cross-section of the a is an 
isosceles triangle, with the apex slightly rounded, and the 
apex angle about 10 deg. less than that of the thread to be 
measured, so that the prism will bed down into the root 


There are many formule for arriving at the effective | should be of 
diameter from the micrometer reading, the pitch and | The best 


diameter of the needles. 
The National Physical Laboratory gives :— 
hg - 0.086 p2 c 
E = T + 0.96049 p — 3.16568 ¢ — - 2 ° 
Where E = Effective diameter. 
T = Micrometer reading, less the sum of both 
needle diameters. 
c = Mean diameter of needles. 
p = Pitch. 


This formula covers the use of needles which do not 
touch at the middle point of the slopes, owing to slight 
inaccuracy in diameter. 

The author recommends that the exact needle diameter 
first be calculated, the needles carefully mado to size, 
and the effective diameter obtained by subtracting from 
the micrometer reading a single constant: (see Fig. 17). 

When the micrometer is screwed up the rake of the 
screw thread causes the needles to leave the normal 
plane and take up a position in the rake plane where 
the angle of the thread is less than in the axial plane ; 
thus the needles will each be farther from the screw’s 
axis than they are theoretically assumed to be when 
determining their size with regard to the thread angle 
in the axial plane. 


necessary to correct for this error only if it were of | showing up by the sh 














Fic. 


of the thread clear of the slopes, but will not be forced | 


The 


into the metal when the micrometer is screwed > 
© apex 


base of the prism is lapped true and parallel to t 
throughout its length, and the height is such that when 
placed in the thread the base stands proud of the crests. 
When the suspended prisms are placed in the same 


groove, one on each side of the screw, and the micrometer | 


tightened with a light touch (a light feeling touch applied 
with skill acquired by practice), a reading is obtained 
corresponding to the core diameter plus the height of 
the two prisms. The screw is then removed from 
the centres and the height of each prism determined 
separately by micrometer measurement at its original 
point of contact with the root of the thread. This is 
achieved by leaving the height of suspension of the prisms 
unchanged. 

The sum of these dimensions, viz., the height of the 
two prisms, is subtracted from the first reading, the 
result giving the true core diameter of the screw at that 
position. As a precaution against the effects of an 
irregular root, the prisms should each be wriggled during 
the proeess of tightening the micrometer to ensure that 
— touch at the bottommost part of the groove. Several 
such measurements should be token along the length 
of the screw. 

Effective Diameter.—In the determination of the 
effective diameter a similar procedure is followed, small 
cylinders or needles which are lapped circular and parallel 
in their length being substituted for the prisms (see 
Fig. 26). Each different pitch thread to be measured 
requires two needles of the same diameter, so chosen 
that the needles touch the slopes (considered in the axial 
plane) of a theoretically correct thread in the middle, 
t.e., at the extremity of the effective diameter measured 
at the mean point. 

A constant is calculated for each pair of needles which 
represents the amount to be subtracted from the micro- 
meter reading to give the effective diameter. 





* Paper read before the Liverpool Engineering Society. 
+ Figs. 25 and 26 will be given later with the detailed 
description of the instrument. 








14. 


greater magnitude than, say, half a ten-thousandth. 
The amount of error due to this cause depends upon the 
rake angle of the thread and the diameter of the needle 
for the particular pitch under consideration. Geo- 
metrical considerations will show, however, that in the 
case of all British Standard Whitworth and British 
Standard Fine Screws (B.S.W. and B.8.F.) from } in. to 


| 6 in. diameter no correction need be applied for the error 


unless working at a higher degree of accuracy (Fig. 18). 

A similar consideration is naturally involved when 
measuring by this means the effective diameter of a screw 
with a known error of angle in the axial plane as deter- 
mined by the microscope. The questions of correcting 
for this error and also for errors due to temperature 
variation are dealt with in Figs. 19 and 20. 

Full Diameter.—The full diameter is determined by a 
direct micrometer reading over the crests of the thread ; 


| for practical purposes it is usual to hold the male screw 


in the floating micrometer by hand, and this method 
is quite good, Tr the operation is completed before 
any appreciable rise in temperature occurs. 


(3) Optica ProsecTion APPARATUS. 


True form at the root and crest of the screw thread is 
important in the case of threads where the proportions 
of the profile do not result in clearance between these 
elements in the assembled male and female screw. The 
fact alone that an otherwise perfect male screw gauge 
will reject correct work on this account, to say nothing 
of the propagation of the error in the case of taps, &c., 
makes a detailed examination of these elements impera- 
tive. 

It is necessary to compare the root and crest with 
the true curve, and this, unlike the straightness of the 
slopes, cannot conveniently be done in the microscope 
already considered. Fig. 21, 141, represents a 
projection apparatus whereby a largely magnified 
shadow of the thread profile is thrown on to a paper 
screen at a known magnification; Fig. 22 shows the 
principles of the apparatus. The optics of the instru- 
ment are similar to those of the microscope, the main 
consideration in this case being that the projection lens 


In quoting results to the nearest 
ten-thousandth of an inch, it would in practice be 


quality on corrected Se distortion. 
are given working with a magnifica- 
| tion of about 50 at the pce An outline of one or two 
| threads of the form and pitch of the screw under examina- 
| tion is exactly drawn in a fine black line on the screen, 
at the number of times full size corresponding to that of 
the shadow. The screen is mounted truly at right 
angles to the line of projection, and is capable of 
horizontal and vertical motion. In the illustration the 
screen consists of a sheet of drawing-paper pinned to a 
drawing-board which moves in vertical and horizontal 
slides balanced by weights in the manner shown. A 
method of proving that the screen is normal to the line 

| of projection is as follows :— 
he projection lens is unscrewed from its socket and 
|the screw removed from the centres. The beam of 
| parallel light then illuminates a small circle on the 
|screen. By placing a mirror on the screen at this position 
the beam is reflected back on to the apparatus, and the 
| screen slides must be adjusted for squareness once and 
| for all, so that the reflected beam is coincident with the 
rojected beam; that is to say, until the reflected 
on back through the empty seating of the 

projection lens. 

he vertical and horizontal motions of the screen 
mentioned above enable the drawn-in outline to be 
moved until it is coincident with the shadow of the 
| thread profile, any irregularity in the form of the thread 
ow over-lapping or under-lapping 














(@onr) 


|the outline (Fig. 23, page 142). Measurements are 
jae either by transferring with dividers, or, alter- 
| natively, the screen may be laid out in one-hundredth 
jinch squares and direct readings taken. 


Dimensions 
obtained in this way give the actual magnitude of the 
over-lap or the under-lap when divided by the number 
| of magnifications. In setting up a screw, it is practical 
| to verify the magnification by substituting for the screw 
|a cylinder of known diameter and adjusting the focal 
| distances until the shadow, when measured, is of the 
| required size. The focal distances referred to are :— 
|(1) The distance of the screw from the projection lens, 
j}and (2) the distance of the projection lens from the 
|sereen, both measured along the line of projection ; 
i.e., they are conjugate foci of the projection lens. An 
| absolutely clear-cut outline of the sh. ow on the screen 
is imperative if reliable measurements are to be taken, 
| and this is obtained by employing lenses of good quality, 
| a very strong source of light, such as an are, and a light 
| filter, as in the case of the microscope, to remove the 
|spectrum rays. The edge of the shadow is further 
improved by dimly illuminating the room. 

ith regard to the arc, the advantages of the high 
|candle-power obtained are offset to some degree b 
movement of the are round the walls of the crater, whic 

| sometimes results in a shadow of the carbon being 
partially projected and spoiling the view. This is over- 
come by using direct current, mounting the carbons at 
90 deg., and by shunting them with an electrical con- 
denser. These precautions help to steady the are and 
prevent it from forming at the rear. Apart from the dim 
room illumination, the degree of which is to be found by 
trial, daylight should be excluded and care taken that all 
parts of the apparatus be finished with a matt black 
surface to avoid the evasive troubles brought about by 
reflected light. 

Many of the details of this appaeeene have not been 
referred to on account of space limitations, but it will 
be found that the minor features not dealt with would 

resent no agen: Ass the practical application. For 
e 








instance, the parallelism of the beam from the prism 


|(the optical prism which controls the inclination of the 
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beam) to the projection lens is simply tested by jncneting The projection ap 
a disc of paper and moving it along the whole length 
the beam, diameter 


circle from point to point ; if this does not vary to the eye| &c., compared with the perfect shape. 


the beam is sufficiently parallel. Similar] ) e 
foci of the projection lens for the working magnification 


Needle Diameter for 55 De. Angle, to Touch at 
Middle of 


of the illuminated be and the 


41 


tus has a large application in 
recision work outside screw threads. Gear teeth can 
examined ine of 


+ 





» observing the 


; the amount of the 


Fic, 17.—Catoutation or Best Neepix DiaAMETER AND NEEDLE CONSTANT FOR 


Errective Diameter BY FLoaTInG MICROMETER. 


pes. 





















































EG _ sin 27}° = AB= JA@—B@ 


GH cosec 274° ‘i 
GH = EG cosee 274° = © cosce 274° ARu o 
OH = $GH = * conee 274° EB=j{EA+AB 
Also AC | tan 274° =2+,/2 p2 
i o- 2 4 16 
Multiply 4 © = tan 274° CH . A 
Substitate P_P = _tivsb=r 
e ° wi Sa 6 °. « 
= tan 27 2 = ~ sec 27 
ougisains ae — ME ' Actual constant = 2 E B 


D=2AC = P see 274° = 0.5637 P. 


Fra, 18.—Errective Diameter BY Froatinc MICROMETER. 


Error Due to Needles Swinging into Rake Plane. 


(Formula for correction in terms of pitch and diameter of screw.) 
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(1) A H in axial plane = : cosec a 


(2) A’ H’ in rake plane = : cosec a’ 


Twice difference between 2 and 1 = total positive error in micrometer reading. 


BC. P 
BD cos 6 Also oH tan a 
BC = BD cos @ , 
2H = P 
= 5 on 0 tana 
Solution of a’ a’ = tan—! Pees @ 
2H 
Substitute for 2 H “ tan—1( Zeon e tan *) 


Substitu for a’ in 
(2) ~ ay 


== tan—? (cos @ 0.52057) 
A’ -3 coseo [ tan—' (0.52057 cos » | 


é.e., increase in diameter 


due to needles taking 
up position in rake plane 


Substitute for cos @ and ~1/0,52087 x x D 
=d{ cosec tan~'(9-52057 x * D\_ 9 1937 
oceans @ [ 7 (sae) "| 
- 0.3037 P coseo tan (on x * *) —2.1687 ] 
n/n? D2 + P2 
= 0.5637 P [/ 12.544176 D? + Pe _ 2.1657 | 
2.6745889 D2 


are best determined empirically, having first decided the! object projected is directly controlled by the diameter | 
uired 


=[$ cosec tan ~'( 0.52057 cos 6 }- @ cosee a ] 


=P [ /1.s00825620 + o.11880684 PY — 1.220805 | 


focal length of the lens in accordance with the room space | of the projection lens. 


available. A suitable focal length is 6 in. for a 20-ft. | 
room, but 


AC = 


Needle Constant for 55 Deg. Angle. 


D-Diam’ of Needle 
touching at middle 
of slopes. 
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triangles) 
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P = pitch 
D = full diameter 


tan a = 0.52057 


D*+P* 


When this is req an 
3 ; additional condensing lens is mounted in fixed relation 
90d results can be obtained with a focal | to the. projection lens, between it and the object. This 
length of 34 in. with a room space of only 10 to 12 ft.!lens would be of a considerably larger diameter than the 
Generally speaking, it pays to work with the larger focal | projection lens, and acts by condensing an amount of the 
distance, as in this case one is more likely to obtain a | object correspo: 


to its own area directly into the 
lens practically free from distortion. if 


— 
projection lens, resulting in a larger field at the screen, 


uges, cams, 
to thon tO 
the conjugate! it is desirable to project a larger portion of the objec 
4 | chan in the case cf a serew thread 


and a larger portion of the object in that field than 
would otherwise be the case. 


quickly made by tracing out the shadow in pencil on 
paper, and these outlines are found to be very useful for 
sending to the workshop, together with the report of 


\P 


A simple record of outlines, profiles, &c., can be 


Fig. |. 19. TEMPERATURE CORRECTION CHART FOR DIAMETRAL 
Z OF CAST STEEL MALE SCREWS. 
OF CAST STEEL PER UNIT LENGTH-O-00000636 







..20 CORRECTION FOR VARYING THREAD ANGLE IN 
MEASUREMENT OF EFFECTIVE DIAMETER BY FLOATING 
- THREAD FORM. 








measurements. Very valuable and interesting records 
can be taken by photography, either by so gga, Senn 
on to bromide paper or on to rapid plates ig. 21 
shows the necessary arrangements of bellows, made 
portable in order that they can be fitted to the machine 
at will. The bellows are finished at the —— end for 
the reception of a photographic plate slide which, prior 
to the exposure on paper or plate, carries a ground-glass 
sereen for focusing. The illustration also shows an 
arrangement of endless cord and pulleys whereby the 

rojection lens can be moved, in the operation of focusing, 
hema a position near the screen. This arrangement is of 
great assistance. A good magnification for photo- 
graphing is 20. Fig. 24 is a reproduction of screw-thread 
ho :phs at this magnification. In order to emphasise 
conpdnalehins it is useful to interleave a thread of perfect 
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form with the one being photographed. One method of 
accomplishing this is to produce by artificial means a 
photographic negative of the perfect thread of the same 
pitch and at the same magnification and to mount it in 
the plate slide in front of the photographic plate. To 
produce this negative first draw a perfect outline at 
20 magnifications and black it in on tracing-paper with 
care. A trouble here is due to the buckling of the paper, 
but this can be overcome by moistening the whole of the 
paper before commencing and by ironing it well with a 

ot flat-iron after the ink is dry. It is essential that 
several coats of Indian ink be applied to the tracing 
paper in order that when mounted in a plate slide with 











Porton of Adjustable f 
Screen. 


the photographic plate and an exposure made as in 
printing, a sharply contrasted negative is produced upon 
developing the plate. 

It is most helpful to the workman to be able to see 
the result of his efforts under the conditions afforded 
by the foregoing methods, and he is far more likely to 
pursue the correction of minute errors when he can study 
a@ permanent record of them largely magnified. 


(T'o be continued.) 





Tae TRAINING AND WoRK OF THE OHEMICAL 
ENGINEER.—Under the auspices of the Faraday Society 
a general discussion on ‘“‘ The Training and Work of the 
Chemical Engineer ’’ will be held on Tuesday, March 6, 
1917, at 8 p.m., in the rooms of the Chemical Society, 
Burlington House, W. Sir Robert Hadfield, F.R.8., 
president of the society, will preside over the discussion, 
which will be opened by Sir George Beilby, F.R.8. 
Professor F. G. Donnan, F.R.S., will read a ae on 
“The Training of the Chemical Student for Work in 
the Factory.” 
on “The Training of the Works Chemist in Physics.” 
Mr. W. R. Cooper, M.A., B.Sc., will read a pe entitled 
“A Plea for the Forgotten Factor in Chemica 


Mr. Charles R. Darling will read a paper | 





| 


Training.”’ | 


Freperat Incomz-Tax.—The Australian Association of 
British Manufacturers and their Representatives, Mel- 
bourne, inform us that their efforts have been successful 
in having Section 15 of the Income Tax Assessment Act, 
1915, repealed. Section 15 provided that in the case 
of a person selling goods in Australia on account of a 
person not resident in Australia the principal should be 
deemed to have derived from such sale a taxable income 
of 5 per cent. upon the price at which the goods were 
sold; that the person selling the goods should be 
personally liable for the payment of the tax to the 
extent of the tax payable on goods sold by him after 
June 30, 1915, and that goods should be deemed to be 
sold in Australia on account of a person not resident in 
Australia if-any person in Australia received a com- 
mission in t of the sale of the goods or was paid 
a salary for obtaining orders for or for influencing the 
sale of the goods. Under the provisions of the Act 
as now amended, neither the agent nor the overseas 
principal is taxable on any profit made by the overseas 
principal on the sale of goods through an agent in 
Australia. 


production of whale oil during 1916, says the Anglo- 
Norwegian Trade Journal, was less than what it has been 
for many years, owing to several of the whalers being 
temporarily engaged in ordinary trade, and to the 
difficulties connected with the fishing. The total pro- 
duction during the year amounted to 367,400 barrels, as 
against 475,000 in 1915, 575,000 in 1914, and 600,000 in 
1913. Itis necessary to go right back to 1911 to find such 
a small production of oil. The catch at the South 
Shetlands aggregated last year 195,000 barrels, and at 
South Georgia 136,700 barrels, whilst the fisheries at 
Australia, Africa, the Faroe Islands and Alaska only 
yielded 34,800 barrels. The world’s production of whale 
oil during 1916 amounted to 634,500 barrels, of which 
216,000 barrels fall on South Shetlands, 329,400 barrels 
on South Georgia, 40,000 barrels on Africa, 13,000 
barrels on Australia, and 18,000 barrels on Alaska. 


During 1915 the world’s production was 630,000 barrels, 
during 1914, 735,000, and during 1913, 775,000 barrels. 
Compared with the world’s production, the Norwegian 
production of whale oil during 1916 was “_° 58 per 
cent., during 1915 about 75 per cent., during 1914 
78 per cent., and during 1913 about 77 per cent. 


about 





THE MAIN DRAINAGE SYSTEM 
OF LONDON.* 

By Georce Witu1aM Humpnreys, M.Inst.C.E. 
Two papers dealing with the main drainage system 
of London are to be found in the Proceedings of the 
Institution. . Sir Joseph Bazalgette, in 1865, described 
the creation of intercepting sewers which had been | 
constructed shortly before that date, and Messrs. Worth 
and Crimp brought the subject up to date in 1897. The | 
present ition of the undertaking, at the end of | 
1916, is described in this communication. London was 
originally drained by means of the old open tributaries of 
the Thames, examples of which are the Counters Creek, | 
the Westbourne, the Kilbourne, the Fleet, the Walbrook, 
&c., and these tributaries, although covered in, perform | 
the same function to-day. At a later stage cesspools | 
were introduced. Following upon the introduction of | 
the water-closet in 1810, the overflow from the cesspools | 
into the sewers, at‘first prohibited, became permissive, | 
and in 1847 became compulsory. C ls were then | 
abolished, and the state of the Thames became offensive 
by reason of these streams discharging within the | 
boundaries ef the metropolis. In 1855 and 1858 the | 
Metropolis Management Acts were passed, whereby the | 
Metropolitan Board of Works was constituted, and inter | 
alia was cha with the duty of providing and con- | 
trolling a set of main or arterial sewers to drain the | 
metropolis, a similar duty as regards local sewers being 
entrusted to local parishes or vestries. A system of 
large intercepting sewers, which ran from the west of 
London, was decided upon and constructed. They 
—— into the Thames at points below the metro- 

lis, the outlet for the northern side of the Thames 
colon placed at Barking, and that for the southern side 
at Crossness. The disc was effected on an ebbing 
tide, the sewage in the tidal intervals over the period of 
high water being stored in reservoirs at the outfalls. 

In 1884 a Royal Commission reported as to the state 





of affairs then existing, the discharge of crude sewage | 
into the river at the new outfalls having been found to | 
roduce disagreeable effects, owing to the time taken 
or the discharge to reach open water, due to the daily | 
tidal oscillations. In consequence of this report works | 
were undertaken to obtain precipitation of the sewage | 
at the outfalls, the resulting sludge being taken out to | 
sea and discharged in the vicinity of the Maplin Sands by | 
means of specially constructed vessels. 
Since 1897, the date of the last communication to the 
Institution, the London County Council, constituted in| 
1889, has carried out many large and important works for | 
the enlargement of the system and the amelioration of the 
drainage conditions over*the large and populous areas 
now drained. During the first 10 years of that body’s | 
existence many important works were undertaken, but 
in 1899 it adopted a scheme, framed upon recommenda- | 
tions put forward by Sir Benjamin Baker and Sir 
Alexander Binnie, to enlarge the arterial system, at an 
estimated expenditure of 3,750,000/.; and in 1903 it 
decided to expend, as a complement to these works, | 
another 737,000/. on a scheme prepared by Sir Maurice 
Fitzmaurice for storm-water drainage sewers and works. 
Upwards of 4,000,000/. has been expended on this scheme 
up to date, the advent of the war having delayed the 
completion of certain works. The old intercepting and 
outfall sewers, both on the north and on the south side 
of the river, have been practically duplicated, and large | 
provision has been made for the dealing with heavy | 
rainfalls by the provision of storm-water sewers and | 
pumping stations. Altogether about 87 miles of sewers, 
the greater length of which consists of large main lines, | 
have been constructed by the London County Council. | 
Dependent as London is upon the tidal level in the | 
Thames for a drainage discharge, the existence of a large | 
area of 21 sq. miles in the heart of the metropolis, the | 
level of which is below very high water, and 10 sq. miles | 
of which is below the level of an average high water, | 


makes the storm-water drainage problem a difficult one | 


to deal with completely. The legislature has recognised 
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this by imposing restrictions on the erection of dwelling- 


houses on the low-lying area when certain conditions 
revail, The author is of opinion that there is need for 
urther legislation in order that the problem may be 

satisfactorily dealt with in the future, and that further 

provision will have to be made in the direction of pro- 

viding additional storm-water outlets to the Thames, the 

st emtegene made as regards intercepting sewers probably 
ing sufficient for many years to come. 

Several features of great interest presented themselves 
during the construction of the new intercepting sewers. 
The most marked was the comparatively small dis- 
turbance caused to the general community during the 
progress of the works, carried out as they were through the 
most os ee parts of the metropolis. A system of 
tunnelling was adopted wherever possible, and very long 
drives were made, reaching in one case up to 6,129 ft. 
Wherever sewers near to valuable properties the 
tunnel was driven with a shield and cast-iron segments 
were inserted, lined on the inside with concrete and 
brickwork. This method of construction proved also 
very valuable where bad ground was encountered, the 
Thanet sands, heavily charged with water, being satis- 
factorily dealt with by these means. The highest class 
of workmanship has been insisted upon, even in small 
details. Where, owing to the lapse of time, defects have 
developed in the old works, improvements have been 
effected, but the main features of the scheme laid down 
and initiated 50 years ago remain to-day in their original 
a and have an equally long prospect of utility before 
them. 

The population of the Administrative County of 


* Abstract of a paper read at the Institution of Civil 
Engineers on Tuesday, February 6. 


London at the last census (1911) amounted to 4,500,600, 
in round figures. The London County Council has 
admitted to its drainage system the sewage from certain 
outlying areas, as, in fixing the county boundaries, 
considerations of watershed areas were not adhered to. 
In agreeing to drain these outside areas, the proviso 


| has generally been made that only sewage to the extent 


of about 50 gallons per day per head of population on the 
area served is to be delivered and dealt with. Storm- 
water flow is therefore excluded. The system therefore 
dealt with an estimated population of 5,334,731 in 1911, 
and the indication given of change in these figures to 
the present date (1916) is that, as regards the county area, 
there is a slight diminution, while there is an increase 
in the out-county areas. The total quantity of sewage 
computed to have reached the outfalls was about 
200,000,000 gallons a day in 1894-95, and 280,000,000 
gallons a day in 1914-15, an increase of 80,000,000 
gallons per day over the discharge of 20 years ago. 
Compared with the past this is composed in part of 
rainfall that formerly was discharged by means of the 
old river-valley sewers and was not intercepted. 

The effect of the elimination of the greater part of 
the suspended solids at the outfalls, and their conveyance 
to sea as sludge, when this operation was in working 
order in or about the year 1893, was immediate. The 
change in the condition of the foreshores and the river 
has been remarkable. The cost of removal of the sludge 
to sea during the past 10 years was on the average, for 
working alone, 3.8d., or, including capital charges, 
| 4.4d. per ton of sludge dealt with. The cost of precipi- 
| tation over the same period has amounted, on an average, 
|to 1. 38. 4d. per 1,000,000 gallons dealt with, including 
| capital charges. The discharge of the sludge in the 














outer estuary of the Thames has been accomplished 
without any prejudicial results, and certainly by no 
other method could a like result, as regards low cost and 
immunity from nuisance or harm, have been attained. 
The London County Council has purchased about 
750 acres of land in the neighbourhood of and surrounding 
its outfalls. This has the effect of isolating the outfall- 
works, and at the same time the land would be available 
if, later on, future developments should demand the 
treatment by tried bacterial or other processes of either 
some portion of the effluent or the sludge. 

The capital outlay on the system over the period 
1856 to March 31, 1914, amounted to about 12,500,0001., 
of which Se one-half has been repaid. The 
net expenditure for maintenance for the year 1913-14 
was 303,402/., towards which out-county areas con- 
tributed 28,4671. The rate charges for main drainage 
services (capital and maintenance charges) in the county 
area amounted to 3.355d. In addition to this, Londoners 

y the local drainage rate, which, roughly speaking, 
is ld. in the £ averaged over all the borough council 
areas. 





New German ScHorarsuirs 1x CaEMistry.—The 
Liebig Scholarship Society has recently been formed in 
Germany for the purpose of aiding young German 
chemical students, after their examinations, to proceed 
with their studies by working as assistants in the 
technical high schools. The society at its start had a 
sum of over 1,000,000 marks placed at its disposal by 
the German industries. This affords another proof of 
the importance which Germany attributes to a close 
co-operation between science and industry. 
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“* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 
SELECTED ABSTRACTS OF REGENT PUBLISHED 
SPECIFICATIONS UNDER THE AOT OF 1907. 


The number of views given in the Specification Drawings is stated 
eee where none is mentioned the Specification is not 


Where inventions are communicated from abroad, the Names, £c., 

ona tet Aen wooed at the Patent Offes, Sales 
“Branch "35 Southampton Buildings, Chancery-lane, W.C., at 
the of 6d. 

The date of 


ELECTRICAL APPARATUS. 


12,150/15. A. H. Fargo, New York, U.S.A. Cable 
Connector. (10 Figs.) August 23, 1015.—The invention 
consists in devices for coupling together two or more electric 
conductors by means of externally tapered radially yieldable 
sleeves, which, together with the conductors located within them, 
are drawn together by internally tapered screw members so that 
the conductors are caused to abut directly or through the inter- 
mediary of conducting washers, and the electric coupling is 
independent of the casing or mechanical coupling members. 
The invention is shown applied to a T-shaped connector com- 
prising a hollow casing 75, provided with alongitudinally extend- 
ing bore and a transyerse intersecting bore, each of said bores 
being internally threaded and adapted to receive interchangeable 
plugs 78, provided in turn with central, outwardly-tapered 





bores. Situated within each of the two aligned plugs is a gripping 
member 80 having a tubular body portion 36 slotted or split to 
provide separate, readily yielding fingers tapered upon their 
outer sides and co-operating with the walls of the respective 
bores of said plugs, to contract the former about the. bared 
portion of a conductor 81, as the pl are screwed into place. A 
third gripping member 82, through which passes a third conductor, 
is located within the laterally extending pl 

innermost end co-operates with the sides of said named plugs, 
or a washer 84 there-between, as said last-named A mg is firmly 
screwed into place. Thus by the aligned gripping members 
directly engaging each other or e! ing the washer 84, as they are 
forced firmly into position, and the third sripping member 
engaging the sides of said first two, a positive and efficient electrical 
contact of all of the respective parts is created and it 
tinuance is endured. (Accepted November 29, 1916.) 


8 con- 


16,464/15, A. C. Eborall, London  (Aktiengeselischaft 
Brown, i e Cie, Baden, Switzerland). Dynamo- 
Electric Machinery. (4 Figs.) November 22, 1915.—This 


invention relates more particularly to the fastening of the active 
iron, especially laming, in dynamo-electric machinery. The 
invention consists in constructi dynamo-electric machinery 
having fastening devices embedded in active iron, and traversed 
by a magnetic , such fastenings being situated in the vicinity 
of that periphery of the iron body which is not wound, and which 
is not situated at the air gap of the machine, the said fastening 
devices being made of good electrical conducting material and 


ig. 


Fig.2. 



































(16 464) 


being attached at both their ends at the sides of the machine to 
circular rings to form a squirrel-cage winding, so as to prevent 
the currents from passing through the castings and other con- 
structional parts of the machine. The active iron body e is 
fastened to the framing or casting g by means of bolts b of any 
good electrical conducting material, including iron. Short- 
circuiting rings of copper r or other non-magnetic material, as 
good a conductor as possible, are ar ed at the ends of the 
machine. One ring connects all the ends of the bars on one side 
of the machine, and the other ring connects all the ends on the other 
side of the machine, so that the bars with these rings form a kind 
of squirrel-cage winding. (Accepted November 29, 1916.) 

17 276/15. G. Schroeder, Hale. Electric Motors. 
(Ll Fig.) December 8, 1915.—The present invention relates to 
electric.motors, the enclosing casing of which is provided with 
longitudinal ventilating tubes or ducts open to the atmosphere at 








(nate) 


both ends, through which currents of air are forced by means of 


a fan, and thereto fan blades are attached to the 
exterior of a rotating part of the enclosing casing of the motor 
which propel a current of air through the longi ventilating 


channels or ducts. Fan blades are also attached to the interior 
of the rotating part of the enclosing casing which set up a circu- 
lation of air within the motor for the purpose of eq ing the 
internal temperature of the motor and i ing the t 
of heat abso: by the internal surfaces of the motor and of its 
enclosing casing. 3 is a frame or yoke to which the pole pieces 
are attached, one of the ventilating ducts or channels in the 
enclosing casing being indicated at 5. 7 is the en casing 
for the commutator end of the motor. At the other of the 
motor a part 8 of the enclosing casing is mounted on the shaft 1 
80 as to rotate therewith. Attached to the exterior of the part 8 
is a series of fan blades 10 which propel a current. of air through 
the ventilating ducts 5 in the direction shown by the arrow line. 
Secured to the interior of the part 8 is another series of fan 
blades 11 which set up a circulation of air within the enclosing 
casing of the motor. A baffle 12 is so located with respect to 
the fan blades 11 that the currents of air produced by the latter 
are caused to circulate within the casing of the motor sub- 
stantially in the directions shown by the arrow lines. The 
baffle 12 causes the air leaving the fan blades 11 to flow through 
the outer portions of the interpolar spaces to the commutator 
end of the motor, where the currents divide, one [a pia it pmo 
thro the commutator and armature spiders and r venti- 
lating ducts (if any) in the armature core, and another part jing 
through the inner pertions of the interpolar spaces within the 
baffle 12. (Accey ed December 6, 1916.) 


102,163. B. \W<vourn, Rainhill, and British Insulated 
and Helsby es, Limited, Prescot. Electric Street 
Boxes. (4 Figs.) January 13, 1916.—This invention has 
reference to electric street boxes. Inside the box a, and between 
it and the electrical fittings or appliances within it, there is 
provided a flexible or yielding—#i.e., non-rigid—metallic means c, 
so arranged that should the box casing a becorhe broken thro’ 
collision or other cause, or electric breakdown in the box take 
place, this metallic means ¢ will yield to pressure, and constitute 























an earthed shicld, which will be always efficiently maintained. 
This earthed shield consists of flexible metal, preferably of a ductile 
nature, such as copper, steel or wrought-iron, in the form of 
sheet, perforated sheet, expanded metal, wire netting, or rods, 
which will lie between the casing a which, say, is of cast-iron, 
and the electrical distribution or other fittings or nes 
within it; and it may enclose these appliances all around 
vertically, and also above and below. This flexible metal shield 
will be connected with the earthing arrangements of the box, 
which, in the case ofan ordinary electric street box, may be in the 
base ; or it may be connected with other means of earthing used 
in connection with the pillar. (Accepted November 29, 1916.) 


GAS-ENGINES, PRODUCERS, HOLDERS, &c. 


16,493/15. A. E.L. Choriton and F. H. Livens, Lincoln. 
Vaive - (5 Figs.) November 23, 1915.—This 
invention relates to internal combustion engines employing 
a four-stroke cycle. In the engine, according to the present 
invention, the usual inlet valve or valves and exhaust valve or 
valves are employed in combination with an additional change- 
over or control valve or valves in such manner that the usual 
exhaust valve or valves is, or are, adapted for the admission of a 
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rtion of the c' , either simultaneously or otherwise, with 
he inlet valve or valves, and also wholly or partly for expulsion 
of the exhaust products from the engine at the usual periods 
during the cycle. The exhaust box a4 mounted on the cylinder 
head carries within itself to one side of the usual exhaust valve b 
an additional valve of the duplex type, having members c, é 

to con the admission of an ad 

charge of air, en at p, to the engine cylinder by way of the 





to the conduit ¢, also by way of the usual exhaust valve. A 
spring seating within a piston member f tends to close the valve 
member d on to its seat. The conical roller A is carried by the 
piston member f and engages a cam i upon the shaft j. The 
valve member c is resiliently mounted upon its 8, Re. 
mitting a slight longitudinal movement thereon, to ensure 
the inlet is closed when the exhaust valve reaches the position of 
maximum pains, 08 well as to prevent any of the 
inlet control member upon its seat, and strain upon the operating 
The operation of the ine is as follows :—-Upon 
the suction stroke a portion of the air c admitted through 
the valve c, exhaust box a, and ¢ 
cylinder. the valve d remaining closed; the 
ia is admitted through the usual inlet valve. The duplex 
valve is operated to close the member c toits seat at the end of 
the charging period, the valve member d being then open, the 
main cylinder valve preferably closing first. The normal exhaust 
valve now being closed, the compression and working stroke 
follow at the usual periods of the cycle. To effect exhaust of 
the burnt products, the normal exhaust valve is at the 
usual period of the cycle when the gases issue into the exhaust 
box through the open valve member d into the exhaust conduit. 
The above cycle of orem is then repeated, and so on. 
December 6, 1916.) 


(Accepted 

16,711/15. J. Keith and G. Keith, London. Gas 
Furnaces. Figs.) November 26, 1915.—This invention 
relates to an improved method of and ap tus for delive: 
a mixture of gas and air for combustion. The — Ae met! 
consists b y in injecting one of the constituents of the 
mixture, and inducing the flow of the other constituent, while 
governing the p of the induced constituent in dependence 
on the resistance offered to the flow of the mixture, whereby 








variation in the resistance of the nozzle, of the furnace or the like 
being fired, or of the flue, may be automatically compensated for. 
The preferred form of ——s device employed com: a 
diaphragm casing 1 in which is fitted a thin membrane 
tively connected with a valve 3 serving to regulate the jon 
to the casing of the induced medium, the compartment of the 
casing at the back of the diaphragm being in communication 
by a pipe 9 with a point in the path of flow of mixture— 
referably on the delivery side of the injector—so that it is 
nfluenced by variations in the static pressure obtaining in that 
part of the injector. (Accepted Hocanler 29, 1916.) 


102,219. W. H. Moore and Ambrose Shardiow and 
yn ae Limited, Sheffield. Internal Combustion En- 
gines. (3 Figs.) May 30, 1916.—This invention is licable 
to engines that use liquid hydrocarbon, or fuel oil, ich is 
delivered through an atomiser into the combustion chamber by 
means of compressed air or a mechanically operated pump. An 
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oil filter for internal combustion engines comprises a tube ¢ 
Fry megan with holes A, which tube is surrounded by a closely 

tting gauze envelope g, which it supports or reinforces through- 
out the le of the gauze, the filter having one end formed 
with slits to enable it to be securely held in a port in the body 
of the atomiser, the other portion of said filter being housed 
within the oil pipe. (Accepted November 29, 1916.) 


GUNS AND EXPLOSIVES. 


102,198. Vickers, Limited, London, and D. F. Asbury, 
Washington, U.S.A. Breech Mechanism. (8 Figs) 
March 7, 1916.—This invention relates to ordnance breech 
mechanism of the kind having an operating cam arrangement 
so constructed that the angular unlocki splacement of the 
breech screw initiates the opening swingin 

breech screw carrier and the final jon of t 

of the carrier initiates the angular lockin 
breeeh screw. 
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screw. 
on 20. 
whose lower end has fixed 
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exhaust valve b, and to control the passage of the exhaust products 


thereon a lever 28 for effecting 
the manual ing and closing of the breech. This hand lever 
carries a engaging with a crosshead slidably carried by a 
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transverse ae in a bar 32 pivotally connected to the breech 
screw B. This bar has a tail piece 31 suitably supported in a 
socket during its movements. By this construction it will be 
clear that oscillation of the hand lever 28 and the shaft 27 will 

he bar 32 and impart locking and unlocking angular 
movements to the breech screw B, according to the direction in 
which the hand lever is moved. (Accepted November 29, 1916.) 


MINING, METALLURGY, AND METAL WORKING. 


102,176. Mavor and Coulson, Limited, and M. S. Moore, 

- Coal-Cutting Machines. (4 Figs.) January 25, 
1916.—This invention relates to coal-cutting machines of the bar 
type. machines according to this invention, the worm C 
and driving wheel B are placed on opposite sides of the vertical 
axis of the casing D. The casing D comprises a front bearing F, 


a central bearing F1 at the vertical axis D1 of the casing D, about 
which the casing is adapted to be turned in order to aeeeny 
pine | the cutter bar A, and a rear bearing F2 through which the 
shank bar passes, and the worm C is placed between the faces 
of the front and central bearings F and Fil, and the driving 
bevel wheel B between the central and rear beari: Fi and F2, 
the worm and bevel ~y connected to rotate with the cutter 
bar A, but otherwise to permit the bar to reciprocate. 
(Accepted November 29, 1916.) 


MOTOR ROAD VEHICLES. 


16,306/15. Wolseley Motors, Limited, E. J. Leedin: 
and A. A. Remington, Birmingham. Detachable Wh 
Treads. (3 Figs.) November 19, 1915.—In carrying out the 
invention, each tread-plate E is bent back at its inner end in an 
inwardly slanting direction to = under the inner edge of the 
inner side of the rim or felloe B, while the main portion of the 
tread-plate lies across the tyre or tyres, and each tread-plate has 
pivoted thereto, in —s towards its outer end, an angle- 
shaped lever F constituted of an inner member of which the inner 
edge may be brought to press against the outer side of the rim 
or felloe, or press against and pass slantwise under the inner edge 





of the outer side of the rim or felloe, and of an outer member 
which runs ia an outward direction from the inner end of the 
inner member and has pivoted or hooked thereto a tighte: - 
screw device G, which is formed with a loop, eye or hook at i 
other end. To the nave of the wheel there are fixed a number 
of hooks, eyes er Hy H, co to the number of tread- 

tes required for the wheel, and these hooks, eyes or loo! 
may be in the form of a circle, and are preferably such 
distance radially from the axis of the wheel that any creeping 
of the tread-plates in a circumferential direction would ten 
their grip w the wheel, and therefore creeping is prevented 
or minimised. (Accepted November 29, 1916.) 


17,795/15. et Cie., Paris, France. Tread 

- (6 Figs.) January 29, 1915.—This invention has for 
its object a tread 4 for vehicle wheels fitted with elastic twin 
yres and comprising a series of rigid shoes connected to one 
another by chain lengths. According to the invention, each, or 
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certain, of these chain lengths‘ ages referably in the middle 

of its length, a link for attaching e tread band to the rim of the 

the chain being arranged of 
ovided ‘with. two elastlo tyres CG 

band is composed of a series of shoes D connected by chain 





iengths. According to the invention, these chain lengths com- | 
= amongst the usual links E, a peculiar link FP. e chain | 
a E—F—E are arranged in the central plane of the wheel, | 

their attachment to the wheel rim by means of the link F 
is rendered possible by means of the space provided for this | 
pu between the two tyres C. The link F has a head formed | 
with two hooks { in which engage the adjacent links E of the | 
chain length, and a shank f1 which engages in a socket provided | 
in the wheel rim in the space left between the two tyres C. The | 
link F is maintained in place by a wedge key G driven through | 
oes in the shank Fl near the end thereof. (Accepted Novem- | 

22, 1916.) 


16,595/16. D. Napier and Son, Limited, and A. J. Row- 
ledge, London. Variable-Speed Gear. (8 Figs.) Novem- 
ber 24, 1915.—This invention relates to variable-speed gear of 
the spur wheel epicyclic t; in which the variations are 
effected by means of clutches and brakes which are operative 
on certain members of the According to this invention, 
the driving and driven shafts A, B, are disposed co-axially, 
and to the driven shaft is connected one or more planetary 
members G, while a set of separate wheels C, D, E, F, is mounted 
co-axial with, but separate from, the driving and driven shafts, 
one of these wheels D being in the form of an internally toothed 
ring. All these wheels yoy with wheels of the planetary member 
G, and at least two, and in some cases three, clutches, and at least 
two, and in some cases three, brakes so control the separate wheels 
by imparting rotation through the clutches, and by locking 
certain of these wheels by the brakes, that er will be trans- 
mitted through the planetary members to the driven shaft and 
the latter can be driven at the different predetermined speeds. 
The planetary member, or each of them, if more than one is 
a. comprises integral wheels which are preferably of two, 

ut sometimes may be of three, different sizes, the number of 
wheels in each member wus. two in the case of a three-speed 
gear and two or three in the case of a four-speed gear. The 
duplication of one of these wheels in the four-speed gear provides | 
the necessary element for the obtainment of the extra speed. 
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The number of the separate wheels, including the toothed ring, 
is three in the case of a three-speed and four in the case of a 
four-speed , and in either case the wheels are ope yr med 
of three different sizes, though sometimes they may of four 
different sizes. The duplication of one of these wheels when 
they are of three different sizes is necessary to enable the fourth 
speed to be obtained, and is due to the fact that it is practicall 
—_ to provide both driving clutches and brakes whic 
will be separately operative on two separate wheels in a gear of 
this type. If, however, as in the preferred present construction, 
one of these wheels is duplicated, it becomes possible to apply a | 
brake to one of them and to drive the other through a clutch, 
while the effect in the gear is the same by reason of the duplicate 
wheels being both in mesh with twin integra! planet wheels. It 
is by the addition of the brake to the second of these wheels that a 
three-s) gear constructed in accordance with this invention can 
be modified into a four-speed gear. The additional wheel need 
not necessarily be a twin of the other, but may differ from it in 
diameter, such difference being arranged with a view to the 
obtainment of some particular desired relationship between the 
several a which it may not be ible to get if the wheels | 
in ss on are formed as twins. hen not formed as twins 
obviously the sizes of the planet wheels with which they gea 
(Accepted December 6, 1916.) 


RAILWAYS AND TRAMWAYS. 
18,025/15. |W. R. Sykes Interlocking Signal Compan 
oa as. Cb London. F ieee ond 


» and ykes, 
Treadles. (2 Figs.) December 24, 1915.—According to the 


differ to a corresponding extent. 


PS | present invention, the contact-bar 52 is fixed to the movable 


frames, the upper member 42 of each of whi 

the inner limb of one of the supporting levers, which are mounted 
on the longitudinal shaft 41, whilst the lower member 47 of each | 
frame is constituted by a transverse radial arm which is of the | 


upright members of a series of distortable ¥ =} > 
constitu y 


| that 
| provided with 
tremities of 


same effective length as, and extends beneath and parallel to, 
said inner limb, to which latter the radial arm is coupled by the 
movable upright member 49 of the frame; that end of each 
radial arm which is directly beneath the tudinal shaft 41 
being pivotally mounted at a fixed point (for example, on one 
of the shaft-bearing blocks) 45. In consequence of this arrange 
ment the contact- in its up-and-down movement will not 
cant laterally, but will merely approach towards and recede 

pe Bary permanent-way rail 12 to the very slight 
extent due to the curvature of the paths of the free ends of the 
lever and radial arm. (Accepted November 29, 1916.) 


STEAM ENGINES, PRODUCERS, HOLDERS, &c. 
G. J. Carter, Bromborough. Turbines. 

November 15, 1915.—The object is to vide an 

evice which shall ite whether or not the pressure 

in the steam gland is in excess of that of the atmosphere. Each 
indicator consists of a piston C guided as to move freely within 
and 


a , 
cylinder, the 
cylinder being e s 

the cylinder communicates, through 





comparatively small 


| Supe: 

by a stack of verti 
| the invention comprises an upper steam and water drum 1 an 
Ly water drum 2, both drums 


bore copper soba, oe the steam pocket of the id corre- 
sponding with the indicator, and it will be scen that should the 
Pressure in this pocket fall below that of the ——— the 
piston falls to the bottom of its stroke, which may be limited by 
suitable stops, but that should the said pressure be in excess of 
that of the atmosphere, the piston is sustained, by the_ difference 
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of pressure, at the top of its stroke. The is articulated in 
any suitable manner to an mowing evice, peas the 
conn is a direct one, so as to dispense with intervening 
mechanism ; for example, a piston rod carrying the indicating 
device. (Accepted Noeembrr 22, 1916.) 
W. Anderson, Helensburgh, and J. Meikle 
- Steam Generators. (2 Figs.) March 4, 1916.— 
vention relates to steam generators of the type comp: 
drums a by a smoke-box and each trav 
fire tubes. A steam generator yy 


being traversed by vertical 
bes, the tubes 3 traversing the upper drum 1 being in axial 

alignment with the tubes 4 traversing the lower drum 2, a smoke- 

box 5 intermediate the drums, a down-comer 6 Lani g Ly 

of feed-water and from the upper drum 1 to about the 


Fig.1 
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lower end of the lower drum 2, and return connections 7 
necting the upper end of the lower drum 2 with the lower 
the upper drum 1. The tubes 3 and 4 are preferably so fitted 
e orifices in the tube plates are substantially in 
the form of a horse-shoe, presenting a key-hole gap, each drum 
ole di ween or 


a 
the horse-shi 


Accepted November 29, 1916.) 





WuirTaker’s AtmaNnack.—This well-known book of 
reference for 1917 has come to hand. It is issued by 
Joseph Whitaker, 12, Warwick-lane, Paternoster-row, 
E.C., at the price of 3s. 6d. net. Like all former editions, 
it opens with a most detailed index, the book containing 
about 1,000 pages of information covering the whole 
world and practically every subject of general interest. 
The war is dealt with in detail in several chapters ; 
special chapters also give interesting data on British 
trade, railways, shipping, &c., &c. Foreign countries 
are reviewed as area, Segtion, organisation, 
commerce, and industry separately and in alphabetical 
order. The book is so universally appreciated that it 


no | y comment. 





s 








